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ABSTRACT
Impacts of Stock Prices euid
Interest Rates on Tourism
Consumption

by
Ming-chih Tsai
Dr, Zheng Gu, Examination Committee Chair
Associate Professor of Hotel Administration College
University of Nevada, Las Vegas
Tourism industry has emerged as a leader in the U.S.'s
service economy in the last decade. Meanwhile, stock
markets and interest rates have been playing a more
important role in Americans everyday lives. Prior research
mainly focused on the economic impact of travel and tourism
industry, but there are very few studies regarding how
changes in economic factors will affect domestic tourism
industry. This study focuses on measuring the impacts of
stock prices and interest rates on tourism consumption. The
results of this study show that stock prices and interest
rates do have a certain amount of impacts on people's
tourism consumption.
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CHAPTER 1

INTRODUCTION
Travel and tourism industry has evolved as a leader of
the U.S.'s service economy in the last decade, growing from
a U.S.$ 26 billion industry in 1986 to U.S.$ 90 billion in
1996 (the ITA Tourism Industries, 1999) , not only because
of the development of travel and tourism industry itself
but also because of the stronger relationship between
travel and tourism industry and the U.S. economy as a whole
(Doggett, 19 98).
One of the most important factors contributing to
travel and tourism demand and development was income
(Crouch, 1994). In addition. Federal Reserve Board claimed
that "huge increases in stock-market wealth provided some
households the wherewithal to boost spending at a pace
considerably faster than the growth of disposable income"
(Niemira, 1997) . According to the Survey of Consumer
Finances (Kennickell, McCluer, and Sunden, 1995), the
percentage of U.S. families that owned publicly traded
stocks increased from thirty-seven percent of total

1
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families in 1992 to forty-one percent in 1995. It is
believed that the percentage is higher in recent years due
to the easy and convenient access to stock markets via
Internet on-line trade and the advancement of people's
investing participation. In addition, according to the U.S.
Treasury Department, the number of tax returns reporting
capital gains had increased from 9.2 million in 1990 to
about 18 million in 1997, or from 6.2 percent of total
individual returns to 10 percent (Deener, 1998, February
21) . These statistics were the evidence that the stock
market has been playing a more important role in Americans
everyday lives in the last decade.
On the other hand, interest rates, which is the
compensation for people who deposit their money in the
bank, reflects current economic condition to a certain
extent. According to Keynes' General Theory of 1936, there
was little reliable evidence to indicate that consumer
spending was especially influenced by fluctuations of
interest rates. However, the chief finding of empirical
research was that income was the major determinant of
spending by consumers (Norton, 197 3). It was generally
believed that higher interest rates would serve to
encourage people's saving and vice versa (Lovell, 1975).
Due to the specific features and functions that travel and
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tourism industry serves, impacts of fluctuations of
interest rates on consumer behavior or consumption in
travel and tourism may have different magnitude compared to
those in other industries.
The economic impacts of travel and tourism on tax
revenues, employment/unemployment rate, regional
development and other economic elements have been studied
in many prior research (Doggett, 1998; Yee, 1993; World
Tourism Organization, 1980; Sinclair, 1998), but few
hospitality studies have examined the economic factors that
influence travel and tourism consumption, especially for
the domestic market. It is very important to identify those
factors and their impacts on travel and tourism consumption
that might help forecast future tourism activities in order
to enhance the overall performance of travel and tourism
industry. Because of the increasing involvement of the U.S.
households in stock markets in the last decade, the higher
average return of stock markets in recent years, and the
possible impacts of fluctuations of interest rates on
consumer behaviors and expenditures, this study is going to
measure the impact of stock prices and interest rates on
tourism consumption in two selected tourism destinations.
Las Vegas and Orlando. By conducting such a study, the
results are expected to help travel and tourism industry.
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including travel agencies, tourism administrations, hotel
and lodging operators, and other hospitality companies,
better forecast tourism demand and make their tourism
marketing and promotion more effective and productive by
changing their marketing strategies according to the
changes in stock and bond markets.
In addition, the Pearson correlation analysis between
stock indices of some Asian regions and international
tourists of those corresponding regions visiting the U.S.
will be conducted during the time period from January 1996
to December 1998, namely one and half years before and
after the happening of Asian financial crisis. The
direction of the Pearson correlation analysis will show if
changes in stock markets are significantly correlated to
changes in international tourist arrivals to the U.S. The
result of the Pearson correlation analysis is also expected
as justification for the need of this study.

Statement of Purpose
The purpose of this research is to measure the
relationship between changes in major American stock
markets (the NYSE, the NASDAQ, the S&P, and the Dow Jones)
and interest rates (one-month, three-month and six-month
CDs; three-month, six-month and one-year T-bills; and Prime
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Loan rate), and domestic tourism consumption in terms of
gaming revenues, visitor numbers, air passenger numbers,
room nights stayed in Las Vegas, rooms occupied and air
passenger numbers in Orlando, and air passenger miles flown
in the U.S. In addition, Pearson correlation between stock
indices of Hong Kong, Japan, South Korea and Taiwan and
international tourist arrivals of those corresponding
regions visiting the U.S. will also be examined.

The Sub-Problems
The First Sub-Problem
The first sub-problem is to use the historical data of
selected major American stock indices: the NYSE, the
NASDAQ, the S&P, and the Dow Jones, at the end of every
month from July 1989 to November 1998 to measure whether
stock markets movements have an impact on tourism
consumption in Las Vegas, Orlando, and the U.S. and to
examine how strong the impact is.
The Second Sub-Problem
The second sub-problem is to use the historical data
of selected interest rates: one-month, three-month, and
six-month CDs; three-month, six-month, and one-year Tbills; and Prime Loan rate, at the end of every month from
July 198 9 to November 1998 to measure whether bond markets
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movements have a impact on tourism consumption in Las
Vegas, Orlando and the U.S. and to examine how strong the
impact is.
The Third Sub-problem
The third sub-problem is to use the historical data of
stock indices of four selected Asian regions: Hong Kong,
Japan, South Korea and Taiwan and international tourist
arrivals of those corresponding regions visiting the U.S.,
at the end of every month from January 1996 to December
1998 to measure the correlation.

Restrictions
Several restrictions have affected the execution of
the research. The restrictions that are put on the research
under control of the researcher in order to make the
research feasible are entitled delimitations. Additional
restrictions that are out of control of the researcher are
entitled limitations.

Delimitations of the Study
The study used the monthly indices of selected major
American stock markets (the NYSE, the NASDAQ, the S&P, and
the Dow Jones) and the Dow Jones Global Indices of Hong
Kong, Japan, South Korea, and Taiwan to represent stock
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prices as a whole, and monthly figures of selected interest
rates in terms of one-month, three-month, and six-month
CDs; three-month, six-month, and one-year T-bills; and
Prime Loan Rate during a nine-year period of time from July
1989 to November 1998. The time period of the Dow Jones
Global Indices used in this study was from January 1996 to
December 1998.
Two cities. Las Vegas and Orlando, were selected to
represent domestic tourism destinations while Hong Kong,
Japan, South Korea, and Taiwan were selected to represent
those Asian regions that were involved in the Asian
financial crisis with different extent.
Tourism consumption was measured in terms of visitor
numbers, gaming revenues, room nights stayed, and airport
total enplaned/deplaned numbers in Las Vegas, rooms
occupied, and airport total domestic enplaned/deplaned
numbers in Orlando, and air passenger miles flown in the
U.S.

Limitations of the Study
Secondary data were the only source of data used in
this research. Therefore, the first limitation of the study
was the availability of different types and measurements of
the secondary data. Because of this limitation, some better
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measurements of tourism consumption, such as monthly
tourist expenditures in different sectors of tourism, were
not available at the time of study. In addition, the
selected measurements of tourism consumption for Las Vegas
were not the same as those for Orlando, due to this
limitation.
The second limitation was that all of the data used in
the study were collected from different sources, such as
the Las Vegas Convention and Visitors Authority and the
Orlando/Orange County Convention and Visitors Bureau, Inc.
Therefore, the accuracy of the secondary data may
indirectly affect the results of the study.

Hypotheses
The hypotheses of this study are that fluctuations in
major American stock markets, Asian stock markets or
interest rates do influence travel and tourism consumption
of people. Therefore, hypotheses of this study are stated
as follows:

Hypothesis One
Ho: stock prices do not have impacts on tourism
consumption.
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Ha: stock prices do have impacts on tourism
consumption.

Hypothesis Two
Ho: interest rates do not have impacts on tourism
consumption.
Ha: interest rates do have impacts on tourism
consumption.

Hypothesis Three
Ho: there is no significant correlation between Asian
stock prices and international tourist arrivals of
those corresponding regions visiting the U.S.
Ha: there is significant correlation between Asian
stock prices and international tourist arrivals of
those corresponding regions visiting the U.S.

Definitions of Terms

Bond Market
The bond market is the market where both governments
and corporations borrow big amounts of dollars from
individual investors; the amount of a loan is known as the
principal, and the compensation given to lenders for making
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such funds available is generally in the form of interest
payments. As with stocks, there are essentially two ways to
make money: (1) capital gains, which are gained by selling
a bond for more than it cost to buy, and (2) the receipt of
periodic interest payments (Personal Wealth Glossary,
1999).

Certificate of Deposit (CDs)
A certificate of deposit is an agreement between a
bank and a consumer that the consumer will leave the money
on deposit for a specified period of time, such as three
months, six months, or one year, in return for a specific
amount of interest.

Dependent Variable
A dependent variable is also called a response
variable or a consequent variable (Chatter]ee and Price,
1977). It is the variable that is expected to be influenced
by the independent variable in an equation.

Deplaned/Enplaned Passengers
The passengers exiting an aircraft at the airport,
including stopover, on-line transfer and interline transfer
passengers as well as those who have reached their
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destination are known as deplaned passengers; the
passengers boarding an aircraft at the airport, including
originating and stopover or on-line are called enplaned
passengers (Las Vegas McCarran International Airport,
1996) .

Dow Jones Global Indices
Approximately 3,000 companies from 33 countries and
122 industry groups are included in the Dow Jones global
indices. This index will include every country whose stocks
are available to foreign investors. The index offers
measures of stock market performance by providing investors
with two comparative views: geographic and industrial (Wall
Street Journal Web Site, 1999) .

Dow Jones Industrial Average
Dow Jones industrial average is one of the best-known
U.S. index of stocks. It contains 30 stocks that are traded
on the New York Stock Exchange. It is used to measure the
performance of the U.S. financial markets.

Independent Variable
An independent variable is also called an explanatory
variable or an antecedent variable (Chatterjee and Price,
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1977). It is the variable that is expected to influence the
dependent variable in an equation.

NASDAQ
The National Association of Securities Dealers
Automated Quotation is a worldwide Intranet providing
brokers and dealers dealing with price quotations on
securities traded over-the-counter. Unlike the NYSE auction
market where orders are meet on a trading floor, NASDAQ
orders are paired and executed via a computer network (the
NYSE, 1999).

NYSE Composite Index
The NYSE composite index was established to provide a
comprehensive measure of the market trend and information
regarding general stock market price movements. The index
consists of a composite index of all common stocks listed
on the NYSE and four subgroup indexes — industrial,
transportation, utility, and finance (the NYSE, 1999).

Pearson Correlation Coefficient
Pearson correlation coefficient describes the strength
of the linear association between variables measured at the
interval level (Norusis, 1997). The Pearson correlation
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coefficient will fall between +1 and -1. Two variables are
linearly related if in a scatter plot the points cluster
around a straight line. If all of the points fall exactly
on a line with a positive slope, the correlation
coefficient is 1. If they fall exactly on a line with a
negative slope, the correlation coefficient is -1.

Prime Loan Rate
The interest rate used by commercial banks to lend
money to their most credit-worthy (prime) and reliable
corporate customers is known as the Prime Loan Rate.

Regression Analysis
Regression analysis is a statistical and quantitative
technique that can be used to develop a mathematical
equation showing how dependent and independent variables
are related.

Seasonality
Fluctuations in the number of visitors or other
tourism activities due to the seasonal factor is known as
seasonality.
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Stock Index
The stock index is a comprehensive measure of stock
market trends, intended for investors who are concerned
with general stock market price movements.

S&P 500
The S&P 500 is a capitalization-weighted index of 500
stocks. Standard and Poor's 500 index represents the price
trend and movements of the major common stocks of U.S.
public companies. It is used to measure the performance of
the entire U.S. domestic stock market (the NYSE, 1999).

Travel Price Index (TPI)
The Travel Price Index (TPI) was developed by Travel
Industry Association of America to measure the seasonally
unadjusted inflation rate of the cost of travel away from
home in the United States. The calculation of TPI is based
on U.S. Department of Labor price data collected for the
monthly Consumer Price Index (CPI). The TPI indicates the
price changes in travel goods and services available to the
consumer in the U.S. and does not necessarily represent
changes in the average fares, rates and other costs
travelers actually paid. The TPI is released monthly and is
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directly comparable to the CPI (Travel Industry Association
of America, 1999). The index was 100 in 1982-1984 period.

Treasury Bills
Treasury bills, with maturities of one year or less,
are debt obligations of the U.S. government. Treasury bills
are among the safest investments, since they are secured by
the full faith and credit of the government. The interest
of Treasury bills is exempt from state and local taxes but
is subject to federal income tax (the NYSE, 1999) .
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CHAPTER 2

REVIEW OF RELATED LITERATURE
There is little hospitality literature related to this
research, and therefore, this is one reason that such a
study in this field is needed. However, there are some
similar studies regarding how changes in stock prices or
interest rates influence consumer behaviors or general
consumption. In addition, many international and some
domestic tourism demand models were developed by previous
researchers using different quantitative techniques. These
forecasting models will also be reviewed later in this
chapter.

Roles of Stock Markets and
Interest Rates on
Consumption

Wealth, Income and Consumption
Increasing popularity of stock markets and
continuously important role of interest rates have become

16
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SO

influential that performance of stock markets and

changes in interest rates have begun to characterize the
income of an investor (Kinney, 1997), In Kinney's study, an
empirical result suggested a significantly direct and
positive relationship between consumption and disposable
income exists.
Historically, the most important economic hypothesis
regarding determinants of consumption expenditure was
formulated in 1936 by the British economist John Maynard
Keynes. In the General Theory of Employment, Interest and
Money, Keynes postulated a "fundamental psychological law"
of consumer behavior (Norton, 1973). Keynes stated in the
"law" that not only did consumption depend primarily on
income but also when income increased or decreased,
consumption would increase or decrease to a smaller extent.
Fish and Waggle (1996) compared the impact that life
cycle income and current income have on the number of
vacation and pleasure trips taken and trip expenditures of
families. In their study, total household expenditure was
used as a proxy for permanent or life cycle income. The
results showed that the percentage spent on a trip
increased as the total expenditure quintile rose. At the
same time, the percentage spent on a trip decreased as the
current income quintile increased. In addition, total
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household expenditures were the strongest predictive
variable for forecasting trips and the spending on them.
In Zhang's study (1998),

GDP per capita, the proxy of

income, was found to have a positive effect on the tourism
demand to Hong Kong. For every country studied in the
research, except for the U.S.,

the GDP coefficient was

highly significant in explaining the tourism demand for
Hong Kong.
Kacapyr (1997) stated that disposable income
determined consumer spending. Compared to the rising of
consumer spending of 4% to 5% annually following the
economic recovery of the 1980s, consumer spending after the
1990 to 1991 recession only had a 2% to 3% annual increase.
The difference between these two recoveries was that
employment levels, wages, and labor productivity after the
1990 to 1991 recession has been slower to recover than
those after the 1980s recession. It was this difference
that made people have comparatively less disposable income
to spend in the recovery period after the 1990 to 1991
recession.
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The Role of Stock Markets
on Consumption
There were different points of views regarding the
influences of fluctuations of stock markets on consumption.
According to Matthews (1998), low inflation, low
unemployment and a bull stock market pushed consumer
spending to a certain level while consumer savings dropped
from 3.5% of disposable income in 1994 to 0.6% in the
second quarter of 1998. Although people were reporting an
increasing amount of capital gains from their stock
investments, at the same time, they were also spending more
money than before. Labbe (1998) stated that changes in
stock market prices could affect the publicly traded motor
carriers industry because it could change consumer
behaviors and hence their buying patterns. Changes in stock
prices would result in changes in the wealth of an investor
while changes in dividends would also lead to changes in
income for the investor. Chote (1997) stated that demand
for luxury cars has increased in the U.S. as stock prices
rises. A rise in the value of securities is likely to boost
consumer spending more than a rise in the value of real
estate because stocks can more easily be sold. That is to
say that stocks are more liquid than real estate. In
addition, there are more stock investors today compared to
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few years ago (Kennickell, McCluer, and Sunden, 1995), and
movements of stock markets have a larger impact on
consumption. Kinney (1997) stated that the relationship
between stock values and consumption on durable goods was
found to be consistently positive while the relationship
between stock values and consumption of non-durable goods
and between stock values and consumer services were
consistently negative. An empirical result from Poterba and
Samwick in 1995 revealed a slight proof of wealth effect
through which stock prices affected consumption. However,
stock prices were believed to have an effect on consumption
through consumer confidence and other channels instead of
wealth.
On the other hand, Merrion and Adler (1997) argued
that consumers would continue to spend their money despite
declines in the stock markets. In other words, decreases in
stock prices would not discourage consumers from spending
money. According to Niemira (1997), consumers did not
necessarily spend more money during the 1990s when they
gained wealth. Although there was a correlation between
rises in stock prices and consumer spending during 197 5
found by the Brookings Institution (Niemira, 1997), a later
study showed that the increases in financial wealth of
consumers did not lead to more consumer spending. The

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

21
reason was that mutual fund and pension fund reserves has
reduced consumer spending.

The Role of Interest Rates
on Consumption
According to the utility theory, consumer utilitymaximization requires that consumers choose an optimal
combination of goods or services based on budget
constraints, the household's current year income, and
consumers' preferences between two goods in the current
period (Godwin, 1998). Theoretically, changes in interest
rates will have certain impacts on people's saving and
spending behaviors because the expected utility of the
optimal combination would change accordingly.
Wilcox (1990) found empirical evidence that interest
rates have huge effects on consumption, but it is nominal,
not real, interest rate that has this kind of effect.
Furthermore, the three-month Treasury bills rate was found
to have a negative effect on consumption (Deaton, 1992).
These nominal interest rate impacts are not only confined
to spending on durables, but also have equally important
impacts on spending on non-durables and services. These
impacts are thought to arise because the household category
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becomes increasingly borrowing-constrained when nominal
interest rates rise and lenders impose certain limits on
interest rate payments as a percentage of income. However,
Kinney (1997) found out that consumption on durable goods
is inversely related to real interest rates, and this
relationship is statistically significant.
Gu (1995) proposed that interest rate does have an
impact on people's cross-time tourism consumption decisions
on tourism activities requiring substantial time and money.
However, tourism activities involving little amounts of
money or time, such as restaurant patronage, may be less
affected by the fluctuations in interest rates. In Gu's
study, Pearson's product moment coefficient of correlation
was calculated and the statistical significance level,
represented by p value, or the probability of making a type
I error, was computed. In order to see if interest rate
provides statistically significant level of explanation on
the variation in the tourism activities, time-series
regressions were run with and without interest rate in
addition to a trend variable and the R-squares were
compared. The results of the study showed that adding a new
variable, interest rate, to the model with a trend variable
already in it raised the R-squares for "National Park stay"
and "air passenger miles flown", two of the variables in
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the study. The negative sign of the coefficient of the
variable, interest rate, suggested that interest rate has
negative impact on air passenger miles flown and National
Park stays. Therefore, interest rate could serve as a
useful explanatory or predictive variable in tourism
consumption forecasting model.

Tourism Demand Models
Several tourism demand models have been developed in
previous studies. Most of the models were dedicated to
international tourism demand forecast, while the rest of
them were developed for domestic tourism demand.
Forecasting techniques may be mainly divided into
causal and non-causal methods (Witt & Martin, 1987). Noncausal methods assume that a variable could be used to
forecast without referring to those factors that determine
the level of the variable. Non-causal techniques include
time series models where historical data of the forecast
variable is only extrapolated. In addition, panel and
survey procedures are used where the behaviors of
participants could be enlarged to simulate the behavior of
a broader population. Econometric models, a kind of causal
technique, is used to relate the forecast variable to a set
of determining variables. Predicted values of the forecast
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variables are obtained by using estimates of the
determining variables for the future with the estimated
econometric relationship.

Econometric Models
Econometric models were predominantly used in early
studies (Witt & Martin, 1985 & 1987; Smeral, Witt & Witt,
1992; Zhang, 1998; Gu, 1995; Fish & Waggle, 1996; Uysal &
Crompton, 1984; Fritz, Brandon & Xander, 1984; Syriopoulos
& Sinclair, 1993; Smeral, 1988). Econometric techniques use
utilized by using regression equations to establish a
statistic relationship between dependent variables and
independent variables. There are three advantages to use
econometric techniques. First, when the forecast proves
wrong, econometric models allow analysis of the underlying
causes. For example, the error attributed in the
forecasting model by the factor of "oil price increase in
1973" could be calculated. Therefore, an observation could
be made to see if the factor would be likely to apply for a
limited period of time or to have a continuing influence on
the forecast variable. If the factor is proved to have a
continuing impact, appropriate amendments to the model
should be made in order to increase the accuracy of the
forecasting model. Second, econometric models may be used
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for active, "what if" forecasting to assess the
consequences of possible changes in the causal factors
(Witt & Martin, 1987). This allows tourism operators or
administrators to foresee different results given possible
inputs of those causal factors. Third, the tourism
decision-makers could establish a statistical model based
on the cause and effect relationship between dependent
variables and independent variables (Cranage, 1992). On the
other hand, disadvantages do exist among econometric
models. First, the values of independent variables need to
be predicted before entering the forecasting model to gain
the future values of dependent variables. The accuracy of
the estimation on those future values of independent
variables plays an important role on the accuracy of the
forecasting values of dependent variables. Second, causal
relationships between causal factors may change over time,
and therefore, only a continuously updated model could make
a more precise forecast.
Variables Used in Econometric Models
Dependent Variables
The most often used dependent variables in
international tourism demand models are described as
follows. Arrivals, sometimes used interchangeably with
visitor numbers and number of visits per capita, was the
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most often used dependent variable (Covington, Thunberg &
Jauregui, 1994; Witt & Martin, 1985 & 1987; Zhang, 1998).
Visits are sometimes characterized by mode (air, sea/land);
purpose (holiday, business); and type of travel arrangement
(Johnson & Ashworth, 1990) . However, in Gu's study (1995),
"National Park stay" and "restaurant patronage" were used
as dependent variables representing tourism activities.
Usually dependent variables were lagged for a certain
amount of time, such as two months to six months, due to
the constraints on the supply side (Witt, 1980). In
addition, consumers need to plan for trips in advance in
order to maximize expected utility of their tourism
consumption (Gu, 1995).
Independent Variables
Almost all the related literature regarding
international tourism demand focused on finding the
relationship between dependent variables, such as visitor
numbers and expenditures, and subjectively selected
independent variables, and how closely these variables are
related. Therefore, selecting relevant independent
variables would contribute to the accuracy of the
forecasting model.
Income, sometimes interchangeably used with GDP or
disposable income, was the most often used independent
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variable in previous studies because it is the single most
important determinant of demand for international tourism
(Crouch, 1994). Price, including exchange rates, cost of
transportation and cost of living in the destinations, was
also a frequently used independent variable in predicting
international tourism demand. There are some findings
regarding price variable. First, it has been found that
exchange rate might have a significant impact on
international tourism demand (Uysal & Crompton, 1984). For
example, if the price of foreign currency declines,
tourists are very likely to demand more services of that
country, other things being equal. However, Witt & Martin
(1987) argued that " The inclusion of exchange rates as an
explanatory variable is not clear cut" because of the
interrelationship between exchanges rates and relative
inflation rates between the origin country and the
destination country. Second, it may also be expected that
an increase in relative transportation costs might lead to
a decrease in international tourism, all things being
equal. However, measuring the cost of transportation has
substantial difficulties. Also, multicollinearity between
rising real incomes and falling real transportation costs
has lead to the dropping of the transportation cost
variable from the forecasting model (Crouch, 1994).
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Dummy variables were included in the forecasting model
to account for the effect of special events that might have
a transitory impact on tourism demand. It usually takes a
value of 1 or 0. For example, political disturbances,
exchange rates controls, oil price shock, and Olympic games
may have some impacts on tourism demand. In addition, in
time-series studies, dummy variables were used to allow for
the effect of seasonality (Crouch, 1994) .
There have been arguments regarding the function a
trend variable serves. Johnson and Ashworth (1990) claimed
that trend variables didn't play a clear role in explaining
tourism demand but only reflected some kind of cumulative
change in tastes of consumers. A serious problem has arisen
that there existed multicollinearity between trend and
income and other variables varied consistently with time
(Crouch, 1994). On one hand, some researchers argued for
inclusion of a trend variable in order to separate the
effect of changing tastes from other causal variables. On
the other hand, others argued against inclusion of a trend
variable in order to include only "genuine" explanatory
variables rather than time (Hollander, 1982) .
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Time-Series Models
Non-causal models, such as time-series models, are
generally more convenient than causal models. For the
short-term forecast, extrapolation of historical data often
gives rise to better predictions than econometric models do
(Witt & Martin, 1987) . However, a big disadvantage of noncausal models is that a presumption needs to be made. It
assumes that the factors that were the main cause of the
growth in the past will continue to be the main cause in
the future. Therefore, changes in causal factors due to
changes in environment would make time-series model not
effective in predicting future demand because demand
depends on a lot more factors or variables than simply time
(Witt & Martin, 1987). Besides, if the forecast proves
wrong, unlike in causal models, an analysis of errors is
not possible in time-series models.
Exponential smoothing, one of the time-series
techniques, was used in the study of Witt, Newbould, and
Watkins (1992) to forecast domestic tourism demand using
Las Vegas arrivals data. The purpose of their study was to
examine whether the accuracy rankings of international
tourism demand models also hold for domestic tourism
demand. Two other forecast methods, naive 1 and naive 2,
were also used in their study to compare forecasting errors
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generated by these two demand methods with that by
exponential smoothing method. Naive 1 suggests that the
forecast for a given month in year "t + 1

"

equals to the

actual number of visitors in the corresponding month in
year t, namely, a "no change" model:
Ot+l= Ut
Where
0= predicted visitor numbers
U= visitor numbers
t= year
Naive 2 suggests that the forecast for a given month in
year "t + 1" equals to the actual number of visitors in the
corresponding month in year t multiplied by the growth rate
over the previous 12-month period:
Ot+l = Ut X (1 + (Ut - Ut-l) / Ut-l)
Where
0 = predicted visitor numbers
U = visitor numbers
t = year
The forecasts using exponential smoothing technique are
generated by averaging the arrival data to separate
deterministic patterns from random fluctuations. Because
more recent data are expected to contain more useful
information about future arrival numbers than less recent.
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the data are then weighted following exponential
distribution with the weights declining as the data get
older.
The result of their study showed that exponential
smoothing method outperformed the other two forecast
methods. Naive 1 and Naive 2, in predicting tourist arrival
numbers in Las Vegas in terms of measure of mean absolute
percentage error (MAPE). The result was contrary to what
was found in international tourism demand models where the
simple naive "no change" extrapolation model usually
generates the most accurate one-year-ahead forecasts
(Martin and Witt, 1989).
The study of Fritz, Brandon, and Xander (1984)
combined the Box-Jenkins stochastic time-series and
econometric techniques to forecast airline visitors to the
State of Florida. The evidence that combination of several
competing forecast techniques can reduce the errors was
found in Granger and Newbold's study in 1973. They claimed
that by combining of econometric and Box-Jenkins forecast
techniques "yield a combined forecast that considerably
outperforms the better individual forecast" (Granger and
Newbold, 1973). The model used in Fritz, Brandon, and
Xander's study allows forecasts to be made three quarters
of current data. This adjustment of three quarters was
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utilized by the desire to make regression forecasts in the
timeliest manner. The results of the study suggested that,
first, the overall forecasting accuracy should be improved
by the use of all available information: an arbitrarily
chosen forecasting model often results in suboptimal
accuracy because certain sources of information may be lost
due to restrictions of different techniques. Second, the
weights among combined models should be based on and
adjusted by variance of errors. For example, the forecast
with the smaller variation would be accorded relatively
more weight in the weighting scheme than the forecast with
larger variation.
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CHAPTER 3

METHODOLOGY
This chapter describes the research methodology used
in this study. The explanation of the research methodology
consists of three parts:

(1) the research objective,

(2)

the sources of data, and (3) the research method.

The Research Objective
The primary research objective of this study was to
measure the relationship between stock prices and tourism
consumption, and interest rates and tourism consumption,
and how strongly stock prices and interest rates were
correlated to tourism consumption, if there does exist such
kind of relationship.
This objective was going to be achieved by collecting
relevant data, interpreting the collected data, and
analyzing derived results using the research method that
would be described later in this chapter. However, the
results and findings of this study were presented in
chapter four.

33
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The Data
The data used in this study were all secondary data.
The sources of data were described as follows : the Las
Vegas Convention and Visitors Authority, the Orlando/Orange
County Convention & Visitors Bureau, Inc., the Travel
Industry Association of America, the ITA Tourism
Industries, the McCarran International Airport, the Greater
Orlando Aviation Authority, the New York Stock Exchange,
Financial Forecast Center, Dow Jones Web Site, and Standard
& Poor's Statistical Service.

The Data Published by the Las Vegas Convention
and Visitors Authority (LVCVA)
The Las Vegas Convention and Visitors Authority was
created in 1955 by the Nevada Legislature to manage the
operations of the Las Vegas Convention Center and to
promote Southern Nevada throughout the world as a
preeminent tourism-convention location.
Marketing Bulletin
The monthly visitor numbers in Las Vegas and the
monthly gross gaming revenues of Clark County from January
1990 to December 1998 were collected from Marketing
Bulletin, a quarterly publication of the Las Vegas
Convention and Visitors Authority. The monthly visitor
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numbers and the monthly gaming revenues are then seasonally
adjusted and used in this study.
LVCVA Website
The monthly room nights occupied in Las Vegas
(tourists and conventions) from January 1990 to December
1998 were collected from the website of Las Vegas
Convention and Visitors Authority (1999). The monthly room
nights occupied are then seasonally adjusted and used in
this study.

The Data Published by the Orlando/Orange County
Convention & Visitors Bureau, Inc.
The Orlando/Orange County Convention & Visitors
Bureau, Inc. (Orlando CVB) is a private, not-for-profit
trade association serving approximately 1,500 area
corporations and operates under the direction of an elected
and designated board of directors.
The monthly occupancy rates of the Metro Orlando area
from January 1990 to December 1998 and the yearly number of
rooms from 1990 to 1998, generated by Smith Travel
Research, were collected from Orlando Occupancy Report and
Research Report (1999).

The monthly rooms occupied data

from January 1990 to December 1998 were then generated by
multiplying the monthly occupancy rate of the Metro Orlando
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area fay number of rooms of the corresponding year. The
monthly rooms occupied data of the Metro Orlando area were
then seasonally adjusted and used in this study.
Smith Travel Research, founded in 1985, is an
independent research company providing information and
analysis pertaining to the lodging industry.

The Data Published by the Travel
Industry Association of America
The Travel Industry Association of America (TIA) is
the Washington D.C.-based national, non-profit association
that serves as the unifying organization for all components
of the U.S. travel industry, the third largest retail
industry and one of the largest employers in the nation.
The monthly Travel Price Indices from January 1990 to
December 1998 was collected from the Travel Industry
Association of America to serve as a basis of adjustment
for tourism consumption related to currency in Las Vegas.
The monthly Travel Price Indices were first seasonally
adjusted and then used in this study.
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The Data Published by the
ITA Tourism Industries
The ITA Tourism Industries fosters tourism trade
development and represents the United States in tourismrelated meetings with foreign government officials. It also
serves as the principal point-of-contact for the U.S.
tourism industry on policy and tourism trade development
issues. It is responsible for furthering the
recommendations in the national tourism strategy from the
White House Conference on Travel and Tourism (WHCTT)
The monthly non-resident arrivals to the U.S. from PRC
& Hong Kong, Japan, South Korea and Taiwan from January
1996 to December 1998 were collected from the ITA Tourism
Industries. The monthly non-resident arrivals to the U.S.
were then seasonally adjusted and used in this study.

The Data Published by the Las Vegas
McCarran International Airport
The monthly deplaned/enplaned air passenger numbers in
Las Vegas from January 1990 to December 1998 were obtained
from Airline/Airport Activity Summary of the Las Vegas
McCarran International Airport. The monthly
deplaned/enplaned air passenger numbers were summed up as
the monthly air passenger numbers to represent air traffic
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leading in and out Las Vegas as a whole. The monthly air
passenger numbers were then seasonally adjusted and used in
this study.

The Data Published by the Greater
Orlando Aviation Authority
The monthly domestic deplaned/enplaned air passenger
numbers of Orlando from January 1990 to December 1998 were
obtained via E-mail from the Greater Orlando Aviation
Authority (Harris, E-mail, March 30, 1999) . The monthly
deplaned/enplaned air passenger numbers were summed up as
the monthly air passenger numbers to represent air traffic
leading in and out Orlando as a whole. The monthly air
passenger numbers were then seasonally adjusted and used in
this study.

The Data from the New York
Stock Exchange
The New York Stock Exchange (NYSE) is the world's
largest equities market, with a total market capitalization
of nearly $12 trillion.
The monthly NYSE composite index at the end of every
month from July 1989 to November 1998 were obtained from
the website of the New York Stock Exchange (1999) .
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The Data from Financial
Forecast Center
Financial Forecast Center is a website dedicated in
providing aggregate financial information regarding stock
indices, money rates, exchange rates, and economic
indicators.
The monthly stock indices of the Dow Jones composite
index, the Dow Jones industrial index, the NASDAQ composite
index, and the S&P 500 index at the end of every month,
from July 198 9 to November 1998, were obtained from
Financial Forecast Center website (1999).

The Data from Standard & Poor's
Statistical Services
Standard & Poor's Statistical Services is a source for
business and financial statistics from Standard & Poor's
Corporation. It comprises over 1,000 series of data and
revises its data monthly.
Current Statistics
The monthly air passenger miles flown from January
1990 to December 1998 were obtained from Current Statistics
(1999). The data were seasonally adjusted and then used in
the study.
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The Research Method
The research method of this study was going to use the
econometric technique described in chapter two. The
advantage of using this technique in this study was that
impact of changes of economic factors as the independent
variables on changes of tourism consumption as the
dependent variable could be identified, if there does
exists such an impact. Therefore, the detailed procedures
of this research are described as follows:
Step one: "wash out" the seasonality of all applicable
figures
Step two: "wash out" the inflation effect of all
applicable figures
Step three: adjust the original data set with onemonth to six-month lag between the dependent variables
and the independent variables
Step four: use the "trend" variable to conduct a
single-variable trend analysis
Step five: conduct the Pearson correlation analysis of
tourism consumption variables against the selected
stock indices and interest rates
Step six: add the most significant economic variables
from the Pearson correlation analysis in Step five in
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addition to the trend variable to conduct a twovariable regression analysis
Step seven: compare the regression results from Step
four and Step six in terms of R-square, and partial F
test
Step eight: conduct the Pearson correlation analysis
between some Asian stock indices and the accordingly
non-resident arrivals to the U.S. of those Asian
regions
There are two main problems, multicollinearity and
autocorrelation, may exist in multiple regression:

Multicollinearity
When explanatory variables are correlated v/ith one
another, the problem of multicollinearity is said to exist
(Dielman, 1996). Multicollinearity could be detected by
calculating the VIF values(variance inflation factors). A
variance inflation factor can be computed for each
explanatory variable. For example, the VIF for the
independent variable Xl can be computed as 1/(1-R^), where
R2 comes from the regression results of Xl against other
independent variables. An individual VIF value larger than
10 indicates that multicollinearity may influence the least
squares estimates of the regression coefficients (Freund &
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Wilson, 1998). The VIF values can be obtained from the
regression results from the SPSS software.
The consequences of multicollinearity would cause the
standard deviations of the regression coefficients
disproportionately large. As a result, the null hypothesis
that the coefficients are zero may be accepted due to the
smaller t values (Dielman, 1996). Some significant
variables may be omitted. Besides, because of the high
standard errors, reliable estimates of the regression
coefficients will be difficult to obtain. Therefore, the
test of multicollinearity would be performed after
conducting the F test and t test.

Autocorrelation
When an event in one time period may influence an
event in the next time period, the problem of
autocorrelation is said to exist (Dielman, 1996).
Autocorrelation could be detected by performing the DurbinWatson test. By comparing the Durbin-Watson value of the
regression model with the Durbin-Watson critical table, the
test of the null hypothesis of no first-order
autocorrelation could be performed. When the calculated
Durbin-Watson value is less than the Durbin-Watson lower
limit, the hypothesis of no first-order autocorrelation can
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be rejected; if it is greater than the Durbin-Watson upper
limit, the hypothesis will be accepted (Freund & Wilson,
1998). The Durbin-Watson values can be obtained from the
regression results from the SPSS software.
When autocorrelation exists, least-squares estimates
of the regression coefficients would be unbiased, but the
estimated standard errors of the coefficients would be
biased (Dielman, 1996). Therefore, confidence intervals and
hypothesis tests would not perform as expected. According
to Witt and Martin (1987), it is desirable that the
calculated Durbin-Watson values should lie as close to two
as possible, and values close to or within the range two ±
Durbin-Watson upper limit are considered acceptable.

Step One: "Wash Out" Seasonality
of All Applicable Figures
The effect of seasonality on all applicable figures
needed to be "washed out" because all these secondary data
were collected on a monthly basis. The analysis can be more
accurate if the seasonal factor was taken out.
All applicable figures were those figures that would
be treated as tourism consumption, namely the dependent
variables in the equation: visitor numbers (Las Vegas),
gross gaming revenues (Clark County), room nights stayed
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(Las Vegas), total air passenger numbers (Las Vegas and
Orlando), rooms occupied (Orlando), air passenger miles
flown (the U.S.) and Travel Price Index. Non-resident
arrivals to the U.S. from four Asian regions also needed to
be seasonally adjusted.
SPSS 7.5.3 for Windows software was utilized to
conduct the seasonal decomposition. The "Multiplicative
Seasonal Adjustment" Model was selected and "All Points
Equal" moving average weight was selected. The use of
"Multiplicative Seasonal Adjustment" would produce seasonal
factors that could be divided by the original series to
yield seasonally adjusted series. For example, the visitor
numbers of Las Vegas in January 1990 was 159,0961. After
conducting seasonal decomposition, the SPSS output would
come up with a seasonal factor of 0.96175 for January. By
dividing 159,0961 by 0.96175, the seasonally adjusted
visitor number of Las Vegas in January 1990 would become
165,4236. On the other hand, the use of "All Points Equal"
would calculate moving averages with a span equal to
periodicity and all points weighted equally.
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Step Two: "Wash Out" the Inflation
Effect of All Applicable Figures
The effect of inflation on all applicable figures
needed to be "wash out" because inflation is a general
tendency for prices to rise (Lovell, 1975). That is to say,
the factors derived from prices themselves would be taken
out in this study. By doing so, changes of those tourism
figures associated with money would not be affected by
changes of prices themselves.
All applicable figures were those figures as the
dependent variables that were associated with money. There
was only one variable that needed to be adjusted for
inflation: the monthly gross gaming revenues (Clark
County).
The method to "wash out" the inflation effect was to
divide the monthly gross gaming revenues of Clark County by
the seasonally adjusted Travel Price Indices. By doing so,
all monthly gross gaming revenues were going to be measured
at the same standard. For example, the seasonally adjusted
monthly gross gaming revenues of Clark County in January
1990 was U.S.$ 320,662,451, and the seasonally adjusted
Travel Price Index for that month was 129.52414 based on
the standard of 100 during 1982 to 1984 period. By dividing
U.S.$ 320,662,451 by 1.2952414, which is 129.52414 4- 100,
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the TPI-adjusted and seasonality-adjusted monthly gross
gaming revenues of Clark County in January 1990 would
become U.S.$ 247,569,64 3, which was measured in the
standard of currency during 1982 to 1984 period. Similarly,
the TPI-adjusted and seasonality-adjusted monthly gross
gaming revenues of Clark County in February 1990 was U.S.$
247,843,128. The monthly difference of the TPI-adjusted and
seasonality-adjusted gross gaming revenues of Clark County
from January 1990 to February 1990, U.S.$ 273,485, was
smaller than that of the seasonality-adjusted gross gaming
revenues of Clark County from January 1990 to February
1990, 1,222,497.9, because the inflation effect has been
taken out.
The Travel Price Index, which was used as a basis of
adjustment for inflation effect on tourism consumption in
this study, would not need to be adjusted for inflation
effect because the Travel Price Index is derived directly
from the Consumer Price Index (Travel Industry Association
of America, 1999).

Step Three: Adjust One-Month to Six-Month Lag between the
Dependent Variables and the Independent Variables
A lag time of one to six months were adjusted in this
study in order to better measure the relationship between
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the dependent variables and the independent variables in a
timely fashion. For example, generally speaking, a gain in
stock markets in February is hardly to reflect on people's
tourism consumption at the same measured period, February,
because people may need a certain period of time in advance
to plan for the trip or book the flight.
For the one-month through six-month lagged data, the
dependent variables were the tourism consumption data from
January 1990 to December 1998 while the independent
variables were the economic data from July 198 9 to November
1998, a total of 108 observations.
For the Asian stock indices and international tourist
arrivals of the corresponding regions, the lag adjustments
were conducted in the same manner.

Step Four: Use the "Trend" Variable to Conduct
a Single-Variable Trend Analysis
A trend variable was used in this step as the only
explanatory variable to see if tastes of consumers, trend
of tourism, impacts of economic and environmental condition
over tourism have changed over the observation period.
First, run a regression analysis of all selected
dependent variables separately against the trend variable.
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Second, conduct the F test to see if each model is
statistically significant in explaining changes of the
dependent variable given changes of the independent
variable.
Third, conduct the t test to see if changes of the
trend variable are statistically significant in explaining
changes of the dependent variable. In fact, the t test of
this single-variable trend analysis can be omitted because
the result of the t test will be the same as that of the F
test.

Step five: Conduct the Pearson Correlation Analysis of
Tourism Consumption Variables against the Selected
Stock Indices and Interest Rates
The Pearson correlation analysis of each tourism
consumption variable and selected stock indices and
interest rates would be conducted separately in order to
determine the most significant economic variable to be used
in the following step.
For example, first, conduct the Pearson correlation
analysis of the seasonally adjusted visitor numbers of Las
Vegas against a set of stock indices, namely the NYSE
composite index, the Dow Jones composite index, the Dow
Jones industrial index, the NASDAQ composite index, and the
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S&P 500 index. Second, the stock index correlated to the
visitor numbers of Las Vegas with the largest significance
level would be selected as the additicnal variable in
addition the trend variable in the following step. Third,
conduct again the Pearson correlation analysis of the
seasonally adjusted visitor numbers of Las Vegas against a
set of interest rates, namely one-month, three-month, and
six-months CDs; three-month, six-month, and one-year Tbills; and Prime rate. Fourth, the interest rate correlated
to the visitor numbers of Las Vegas with the largest
significance level would be selected as the additional
variable in addition to the trend variable in the following
step.
In the Pearson correlation analysis, if none of the
selected economic variable were significantly correlated to
the dependent variable at least at the 0.1 significance
level, then the most correlated economic variable would be
selected as the additional variable in addition to the
trend variable in the following step.
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Step Six: Add the Most Significant Economic Variables
in Addition to the Trend Variable to Run a
Two-Variable Regression Analysis
Add the most significant economic variables correlated
to the dependent variables from step five to the model in
step four to see if doing so can further explain changes in
the dependent variables.
First, run a regression analysis of all selected
dependent variables separately against the independent
variables, namely the trend variable and the most
significant economic variable correlated to the dependent
variables.
Second, conduct the F test to see if each model was
statistically significant in explaining changes of the
dependent variable given changes of the independent
variables.
Third, conduct the t test to see if changes of each of
the independent variable were statistically significant in
explaining changes of the dependent variable.
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Step Seven: Compare the Regression Results of SingleVariable and Two-Variable Regression Analyses
R-square and t value of each regression analysis could
be obtained from the regression results from the SPSS
software.
Extra explanation provide by the additional economic
variable may be seen by comparing R-squares of models with
a trend variable as the only independent variable and
models with a trend variable and the selected economic
variable.
T test could be performed to see if the selected
economic variable could explain changes in the dependent
variables at a significance level.
Partial F test, as suggested by Kleinbaum, Kupper, and
Muller (1988), would be performed. It is a test for the
significance of the variable added last, given other
variables already in the model. The partial F value could
be obtained by first subtracting regression sum of squares
of the model with Xl and X2 as the independent variables by
regression sum of squares of the model with Xl as the only
independent variable, and then dividing by mean-square
residual of tiie model with Xl and X2 as the independent
variables. It can be expressed as follows :
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Partial F= ((regression SS (Xl, X2)) - (regression SS (Xl) ))
residual MS (Xl, X2)
Where
35= sum of squares
MS= mean-square
The critical F test value could be obtained in the F
distribution table and it is with 1 and (n-p-2) degrees of
freedom (Kleinbaum, Kupper, and Muller, 1988), where n is
the number of observations and p is the number of
independent variables already in the model. In this study,
n would be 108 and p would be 1.

Step Eight: Conduct the Pearson Correlation Analysis
between Some Asian Tourist Arrivals to the U.S.
and Stock Indices of Corresponding Regions
Pearson correlation coefficients between four Asian
stock indices of Hong Kong, Japan, South Korea, and Taiwan,
and international tourist arrivals of those four
corresponding regions visiting the U.S. could be obtained
from the SPSS software. A lag time of one to six months
would be adjusted between stock indices and international
tourist arrivals in order to show the relationship in a
timely fashion.
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CHAPTER 4

RESULTS AND FINDINGS OF DATA ANALYSIS

Introduction
The computing process and the result of each analysis
step are presented in this chapter. The sequence of
presenting the results of data analysis in each step
followed the research procedures described in chapter
three.

Result of Transforming Applicable Data
in Step One through Step Three
Figures of the original tourism consumption data have
been adjusted for seasonal variation and inflation effects,
and then used in the analysis accordingly.
The dependent variables and the independent variables
have been adjusted for lag effect with one-month through
six-month and then used in the analysis accordingly.

53
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Result of the Single-Variable Trend
Analysis in Step Four
T values, R-square values, model F values, DurbinWatson values, and VIF values of the trend analysis with
one-month through six-month lag could be seen in Table 1
through Table 18. Symbols in the tables can be explained as
follows :
Air Passengr= Air passenger numbers
Air Pass Mil= Air passenger miles flown
CDl & CD3= One-month & three-month CDs
DJI= Dow Jones industrial index
DW= Durbin-Watson value
Eco= Economic variable
Gaming Rev= Gaming revenues
Int= Interest rate
Nas= Nasdaq composite index
NYSE= NYSE composite index
Part F= Partial F value
Prm= Prim rate
Rm Nights= Room nights stayed
Rms Occu= Rooms occupied
Stk= Stock
TBl, TB3 & TB6= One-year, three-month and six-month T-bills
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As shown in Table 1, t value of the trend variable of
the trend model was 29.629 at the 0.05 significance level.
R-square of the trend model for the visitor numbers in Las
Vegas was 0.8 92. In other words, 89.2% of the variation in
visitor numbers in Las Vegas could be explained by the
trend variable. The model F value of the trend model was
877.868 at the 0.05 significance level. As mentioned in
chapter three, Witt and Martin (1987) stated that the
calculated Durbin-Watson values are considered acceptable
close to or within the range 2 ± Durbin-Watson upper limit.
According to Durbin-Watson test table (Freund & Wilson,
1998) with 108 observations and one independent variable,
the Durbin-Watson upper limit was 1.7 0 at the 0.05
significance level. Therefore, the acceptable range of the
calculated Durbin-Watson value lay between 0.30 and 3.70.
The calculated Durbin-Watson value of the trend model for
the visitor numbers in Las Vegas was 0.451, and it was
considered acceptable given the existence of
autocorrelation. Similarly, all other calculated DurbinWatson values of trend models with one-month to six-month
lag lay between 0.30 and 3.70. Although the problem of
autocorrelation existed, it was within the acceptable
range.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

56
Table 1
Results of Regression for Las Vegas (1-Month Lag)
t (Trend)

t (Eco)

R2

Model F

Part F

Trend

29.629

NA

0.892

877.868

NA

Trend+Stk

16.653

-6.028^

0.920

603.451

32.930 0.702 9.778

Trend+Int

30.380

2.812*=

0.900

471.484

8.772 0.487 1.059

Trend

46.744

NA

0.954

2185.038

NA

0.736 1. 000

Trend+Stk

15.065

-0.194^

0.954

1082.621

0.000

0.738 9.778

Trend+Int

50.549

4.554*=

0. 961

1306.303 20.747 0.889 1.059

14.641

NA

0 .669

214.359

NA

Trend+Stk

6.871

-2.219*

0. 684

113.612

4.785

1.37

Trend+Int

15.110

2. 64 6=

0. 690

116.745

6. 829

1.352 1. 001

DW

VIF

Visitors
0.451 1. 000

Rm Nights

Gaming Rev
Trend

1.258 1. 000
9.778

Air Passengr
Trend

14.199

NA

0.655

201.604

NA

1.816 1. 000

Trend+Stk

6.819

-2.308*

0. 672

107.581

5.369

1. 916 9.778

Trend+Int

14.596

2.260*=

0.671

107.263

5.362

1.897 1. 590

Note :
1. All t. F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= TB3, and c= Prm
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Table 2
Results of Regression for Orlando (1-Month Lag)
t(Trend)

t (Eco)

R2

Trend

13.971

NA

0.648

195.203

NA

0.714 1. 000

Trend+Stk

2.652

3.004*

0. 67 6

109.499

9.009

0.796 7.106

Trend+Int

14.431

2. 670*=

0. 670

106.807

7.080

0.770 1.001

NA

0. 401 1. 000

Model F Part F

DW

VIF

Rms Occu

Air Passengr
Trend

29.503

NA

0.891

870.406

Trend+Stk

7.061

6.382*

0. 922

618.659

41.734 0.581 7. 106

Trend+Int

29.798

2.091^

0. 896

451.229

4 .819 0.424 1. 040

Note: (good through Table 2 to Table 3)
1. All t, F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= DJI, b= Prm, c= CDl

Table 3
Results of Regression for the U.S. (1-Month Lag)
t(Trend)

Model F Part F

DW

VIF

0.800

1

t (Eco)

R:

22.063

NA

0.827

486.767

Trend+Stk

4.933

5.222*

0.864

319.690 27.273

1.047 6.460

Trend+Int

24.559

4. 860*=

0. 860

309.180 23.626

0.987 1.002

Air Pass Mil
Trend

NA
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Table 4
Results of Regression for Las Vegas (2-Month Lag)
t (Trend) t (Eco)

R2

Model F Part F

DW

VIF

Visitors
Trend

29.629

NA

0. 892

877.8 68

Trend+Stk

16.619

-5.918*

0. 919

597.303

32.609 0 .653 9.550

Trend+Int

29.775

2.282*=

0.897

458.958

0.000

0.475 1.071

Trend

46.744

NA

0. 954

2185.038

NA

0.736 1. 000

Trend+Stk

15.166

-0.117*

0. 954

1082.359

0. 000

0.736 9.550

Trend+Int

49.556

4 .147b

0. 960

1268.028 20.161

Trend

14.641

NA

0.669

214.359

NA

1.258 1. 000

Trend+Stk

7.555

-2.816*

0.692

118.154

7.882

1.298 9.550

Trend+Int

15.065

2.380=

0. 686

114.731

5.314

1.323 1.003

NA

0.451 1. 000

Rm Nights

0.87

1.071

Gaming Rev

Air Passengr
Trend

14.199

NA

0.655

201.604

NA

1.816 1. 000

Trend+Stk

6. 906

-2.341*

0.673

107.806

5.376

1. 911 9.550

Trend+Int

14.431

2.009*=

0.668

105.706

3.979

1.889 1.071

Note :
1. All t, F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= TB3, c= Prm
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Table 5
Results of Regression for Orlando (2-Month Lag)
t (Trend)

t (Eco)

R2

Trend

13.971

NA

0. 648

195.203

NA

0.714 1. 000

Trend+Stk

2.352

2.399*

0. 666

104.856

6.140

0.787 0.955

Trend+Int

14.593

2. 918*=

0.674

108.779

8.929

0.766 1.003

NA

0. 401 1.000

Model F Part F

DW

VIF

Rms Occu

Air Passengr
Trend

29.503

NA

0.891

870.406

Trend+Stk

7.268

6.444=

0. 922

622.362

42.003 0. 584 6.879

Trend+Int

29.793

2 .235b

0 .896

454.101

4 .848

0. 417 1.053

Note: (good through Table 5 to Table 6)
1. All t, F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= Prm, c= DJI, d= CDl

Table 6
Results of Regression for the U.S. (2-Month Lag)
t (Trend)

t (Eco)

R^

Model F Part F

DW

VIF

Air Pass Mil
Trend

22.063

NA

0.827

486.767

Trend+Stk
Trend+Int

NA

0.800

1.000

5.089

5.239=

0.864

320.205 27.434 1.018

6.265

24.770

4. 942*=

0.860

311.480 24.419 0. 99

1.006
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Table 7
Results of Regression for Las Vegas (3-Month Lag)
t(Trend)

t (Eco)

Rz

Trend

29.629

NA

0.892

877.868

Trend+Stk

16.409

-5.599*

0.917

580.270

31.746 0. 627 9.122

Trend+Int

29.272

1.781*=

0.895

449.522

0.000

0.464 1.081

Trend

46.744

NA

0.954

2185.038

NA

0.736 1. 000

Trend+Stk

15.271

0.142*

0.954

1082.431

0.000

0.737 9.122

Trend+Int

49.045

3. 957*=

0.960

1251.387 19.881 0.843 1. 081

Trend

14.641

NA

0.669

214.359

NA

1.258 1. 000

Trend+Stk

6.875

-2.070*

0. 682

112.643

4 .286

1.326 9. 122

Trend+Int

14.971

2.263*=

0.685

113.904

4 .808

1.322 1. 081

Model F Part F

DW

VIF

Visitors
NA

0.451 1. 000

Rm Nights

Gaming Rev

Air Passengr
Trend

14.199

NA

0. 655

201.604

NA

1.816 1. 000

Trend+Stk

6.803

-2.144*

0.670

106.520

5.333

1. 905 9. 122

Trend+Int

14.311

1.8 39*=

0.666

104.756

3.958

1.872 1.081

Note :
1. All t. F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= TB3
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Table 8
Results of Regression for Orlando (3-Month Lag)
t(Trend) t (Eco)

R2

Model F Part F

DW

VIF

Rms Occu
Trend

13.971

NA

0. 648

195.203

NA

0.714 1.000

Trend+Stk

2.048

2.900*

0. 674

108.629

8.929

0.784 9.122

Trend+Int

14.700

3 .025b

0.676

109.682

9. 910 0.782 1.007

Air Passengr
Trend

29.503

NA

0.891

870.406

Trend+Stk

7.583

6.294=

0.921

613.549

39.809 0. 627 6.630

Trend+Int

29.372

2 .065 b

0.896

450.741

4.813

NA

0.401 1.000

0.417 1.081

Note: (good through Table 8 to Table 9)
1. All t, F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= Prm, c= DJI, d= TB3

Table 9
Results of Regression for the U.S.
t(Trend) t (Eco)

R2

(3-Month Lag)
Model F Part F

DW

VIF

Air Pass Mil
Trend

22.063

NA

0.827

486.767

NA

Trend+Stk

4.116

4.132*

0.852

290.271

17.072

Trend+Int

24.84 6

4.926b

0. 860

311.025

24.273 0.987 1. 013
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Table 10
Results of Regression for Las Vegas (4-Month Lag)
t(Trend)

t (Eco)

R2

Trend

29.629

NA

0.892

877.868

Trend+Stk

16.003

-5.103*

0.914

555.664

Trend+Int

29.126

1. 658*=

0.895

447.555

0.000

0.463 1.087

Trend

46.744

NA

0.954

2185.038

NA

0.736 1.000

Trend+Stk

15.322

0.557*

0.954

1085.565

0.000

0.736 8 .645

Trend+Int

48.231

3.643=

0.959

1225.627 19.493 0 .828 1.097

Trend

14.641

NA

0.669

214.359

NA

1.258 1.000

Trend+Stk

8.056

-2 .325b

0.685

114.335

5.288

1.337 6.366

Trend+Int

14.767

1.993=

0.681

112.170

3.810

1. 300 1.097

14.199

NA

0.655

201.604

NA

1. 816 1.000

Trend+Stk

6.773

-1.996*

0.668

105.630

3.979

1.887 8 .645

Trend+Int

14.400

1.971*

0.668

105.486

3.974

1.882 1.075

Model F Part F

DW

VIF

Visitors
NA

0.451 1.000

20.346 0. 634 8 .645

Rm Nights

Gaming Rev

Air Passengr
Trend

Note :
1. All t. F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= TB6, c= TB3, d= DJI, e= TBl
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Table 11
Results of Regression for Orlando (4-Month Lag)
t(Trend)

t (Eco)

R2

Trend

13.971

NA

0. 648

195.203

Trend+Stk

1. 847

3.323*

0 .682

112.367

11.010 0.770 8. 645

Trend+Int

14.856

3.230*=

0. 680

111.500

10.910 0.788 1.014

29.503

NA

0.891

870.406

Trend+Stk

6.329

5.159*

0.913

553.689

Trend+Int

29.312

2.178=

0.896

452.945

Model F Part F

DW

VIF

Rms Occu
NA

0.714 1.000

Air Passengr
Trend

Note:

NA

0.401 1.000

27.536 0.521 8 .645
4.837

0. 418 1.097

(good through Table 11 to Table 12)

1. All t, F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= Prm, c= TB3

Table 12
Results of Regression for the U.S.
t (Trend)

(4-Month Lag)

t (Eco)

R^

Model F Part F

NA

0.827

486.767

DW

VIF

Air Pass Mil
Trend

22.063

NA

0.800 1.000

Trend+Stk

4.031

4.499*

0.856

299.404 20.242 1.001 8.488

Trend+Int

25.229

5.296=

0.864

321.942 28.039 1.022 1.108
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Table 13
Results of Regression for Las Vegas(5-Month Lag)
t(Trend)

t (Eco)

R2

Trend

29.629

NA

0.892

877.868

Trend+Stk

16.199

-5.071.3‘ 0.913

554.155

Trend+Int

29.008

1 .534b

0.895

445.708

0.000

0.4 61 1.089

Trend

46.744

NA

0.954

2185.038

NA

0.736 1.000

Trend+Stk

15.454

0.834*

0.954

1089.723

0.000

0.746 8.266

Trend+Int

47.297

3.281=

0.958

1198.523 19.084 0.813 1.116

Trend

14.641

NA

0.669

214.359

NA

1.258 1.000

Trend+Stk

8 .328

-2 .475b

0.687

115.422

5.825

1.323 6.109

Trend+Int

14.759

1 .929b

0.680

111.789

3.318

1.300 1.089

Model F Part F

DW

VIF

Visitors
NA

0.451 1.000

20.305 0.568 8.622

Rm Nights

Gaining Rev

Air Passengr
Trend

14.199

NA

0.655

201.604

NA

1.816 1.000

Trend+Stk

8.213

-2.311®

0.672

107.600

5.369

1.916 5.607

Trend+Int

14.213

1.702b

0.665

104.053

3.937

1.864 1.089

Note :
1. All t. F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= NaSf b= TBl, c= TB3, d= DJI, e= NYSE
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Table 14
Results of Regression for Orlando (5-Month Lag)
t(Trend)

t (Eco)

R2

Trend

13.971

NA

0. 648

195.203

NA

0.714 1.000

Trend+Stk

2.197

3.037*

0 .676

109.783

9.910

0.781 8.266

Trend+Int

14.997

3 .444b

0.684

113.534

29.503

NA

0 .891

870.406

Trend+Stk

6.432

5.506*

0.916

570.711

31.297 0 .502 8.266

Trend+Int

29.178

2.246b

0.896

454.334

4 .848

Model F Part F

DW

VIF

Rms Occu

12.037 0.795 1.116

Air Passengr
Trend

Note:

NA

0 .401 1.000

0.420 1.116

(good through Table 14 to Table 15)

1. All tf F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= TB3

Table 15
Results of Regression for the U.S. (5-Month Lag)
t(Trend)

Model F Part F

t(Eco)

DW

VIF

Air Pass Mil
22.063

NA

0.827

486.767

Trend+Stk

3.495

5.387*

0.865

324.746 29.027 0.970 8.480

Trend+Int

24.913

5 .117b

0.862

316.569 26.185 1.000 1.130

Trend

NA
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Table 16
Results of Regression for Las Vegas(6-Month Lag)
t(Trend)

t (Eco)

R2

Trend

29.629

NA

0.892

877.868

Trend+Stk

15.954

-4.801*

0.912

541.763

19.802 0.583 8.074

Trend+Int

28.492

.978b

0.893

439.231

0.000

0.455 1.104

Trend

46.744

NA

0. 954

2185.038

NA

0 .736 1.000

Trend+Stk

15.440

1.096*

0.954

1095.203

0.000

0.742 8 .074

Trend+Int

46.395

2.932=

0.957

0.000

0.801 1.137

Trend

14.641

NA

0. 669

214.359

NA

1.258 1.000

Trend+Stk

8.260

-2 .334b

0. 685

114.399

5.288

1.347 5.940

Trend+Int

14.922

2.246®

0. 684

113.792

4 .808

1.254 1.071

Model F Part F

DW

VIF

Visitors
NA

0.451 1.000

Rm Nights

Gaming Rev

Air Passengr
Trend

14.199

NA

0.655

201.604

NA

1.816 1.000

Trend+Stk

7.740

-2.008b

0. 668

105.700

3.979

1.876 5. 940

Trend+Int

13.992

1.376b

0.662

102.598

2.601

1.849 1.104

Note :
1. All t. F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= TBl, c= TB3, d= DJI, e= CD3

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

67
Table 17
Results of Regression for Orlando (6-Month Lag)
t(Trend)

t (Eco)

RZ

Trend

13.971

NA

0.648

195.203

Trend+Stk

2.376

2.894*

0 .674

108.581

8 .929 0.764 8.074

Trend+Int

15.003

3.51lb

0.685

114.199

12.963 0.794 1.137

Model F Part F

DW

VIF

Rms Occu
NA

0.714 1.000

Air Passengr
Trend

29.503

NA

0.891

870.406

Trend+Stk

6.618

5.417*

0.915

566.265

Trend+Int

29.010

2.292b

0 .897

455.286

Note:

NA

0.401 1.000

29.586 0.580 8 .074
6.075

0.420 1.137

(good through Table 17 to Table 18)

1. All t, F and partial F values indicate significance at
least at the 0.05 level except those underlined.
2. a= Nas, b= TB3

Table 18
Results of Regression for the U.S.
t (Trend)

(6-Month Lag)

t (Eco)

R^

Model F Part F

DW

VIF

22.063

NA

0.827

486.767

Trend+Stk

3.546

5.237*

0.864

320.167 27.425 1.128 8.548

Trend+Int

24.420

4.812^

0.859

307.826 23.155 1.004 1.153

Air Pass Mil
Trend

NA
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Result of Conducting the Pearson Correlation
Analysis in Step Five
Pearson correlation coefficients and test of
significance (two-tailed) between tourism consumption
variables and the selected stock indices and interest rates
with one-month to six-month lag can be seen in Exhibit 1
through Exhibit 6 in Appendix.
In Exhibit 1, all of the selected stock indices were
correlated with visitor numbers in Las Vegas at least at
the 0.001 significance level. NASDAQ composite index was
chosen representing the additional economic variable in
addition to the trend variable due to its largest Pearson
correlation coefficient, 0.842 and smallest p value.
However, all of the selected interest rates were not
correlated with visitor numbers in Las Vegas at least at
the 0.1 significance level. Six-month T-bills was therefore
first chosen representing the additional economic variable
in addition to the trend variable due to its largest
Pearson correlation coefficient, -0.138 and smallest p
value, 0.153.
If the first chosen economic variable could not
provide statistically significant explanation to changes in
the dependent variable given the comparison of R-squares
and t test, the one with the second largest Pearson
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correlation coefficient and the second smallest p value
would then be chosen representing the additional economic
variable in addition to the trend variable accordingly.

Result of Conducting Two-Variable Regression
Analyses in Step Six
T values, R-square values, partial F values, model F
values, Durbin-Watson values, and VIF values of the twovariable regression analysis with one-month through sixmonth lag can be seen in Table 1 through Table 18.
As shown in Table 1, t value of the trend variable of
the "trend + Stocld' model was 16.653 at the 0.05
significance level. R-square of the "trend + stock" model
for the visitor numbers in Las Vegas was 0.920. In other
words, 92% of the variation in visitor numbers in Las Vegas
could be explained by the trend variable and the stock
variable together. The model F value of the "trend + stock"
was 877.868 at the 0.05 significance level. As mentioned in
chapter three and early part of this chapter, the DurbinWatson upper limit was 1.73 at the 0.05 significance level
with 108 observations and two independent variables.
Therefore, the acceptable range of the calculated DurbinWatson value lay between 0.27 and 3.73. All the calculated
Durbin-Watson values of "trend + stock" models and "trend +
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interest rate" models with one-month to six-month lag lay
between 0.27 and 3.73. Although the problem of
autocorrelation existed, it was within the acceptable
range. The VIF values of the "trend + stock" models or
"trend + interest rate" models with one-month to six-month
lag were under ten. Therefore, the problem of
multicollinearity didn't seem to exist in these twovariable regression models.

Result of Comparing the Regression
Results in Step Seven

Comparison of R-squares
As shown in Table 1 through Table 18, R-squares of the
"trend + stock" models and "trend + interest rate" models
in step six except for those of the "trend + stock" models
with "room nights stayed in Las Vegas" as the dependent
variable were larger than those of the trend models in step
four. This means that almost all of the additional economic
variables in addition to the trend variable could better
explain changes in those dependent variables except for
"room nights stayed in Las Vegas" according to changes in
R-squares. For example, in Table 1, R-square of the trend
model with visitor numbers in Las Vegas as the dependent
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variable increased from 0.892 to 0.920 with the addition of
the stock variable, NASDAQ composite index, and from 0.892
to 0.900 with the addition of the interest rate variable,
three-month T-bills.

Comparison of Partial F Values
Partial F values of the "trend + stock" models and the
"trend + interest rate" models could be calculated and then
be compared with the F distribution table. The critical
partial F test values were 3.94 with the 0.05 significance
level and 6.90 with the 0.01 significance level. For
example, in Table 1, the partial F value of the "trend +
stock" model with "gaming revenues in Las Vegas" as the
dependent variable was 4.785, which was larger than the
critical partial F test value, 3.94 with the 0.05
significance level. On the other hand, in Table 2, the
partial F test value of the "trend + stock" model with
"rooms occupied in Orlando" as the dependent variable was
9.009, which was larger than the critical partial F test
value, 6.90 with the 0.01 significance level.
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Result of Conducting the Pearson Correlation
Analysis in Step Eight
Pearson correlation coefficients and test of
significance (two-tailed) between some Asian tourist
arrivals to the U.S. and stock indices of those
corresponding regions with one-month to six-month lag could
be seen in

Table 19 through Table 24.

As shown in Table 19 to Table 24, all of the Pearson
correlation coefficients were positive. Symbols in the
tables could be explained as follows:
DJGI_HK=

Dow Jones Global Index for Hong Kong

DJGI_JP=

Dow Jones Global Index for Japan

DJGI_SK=

Dow Jones Global Index for South Korea

DJGI_TW=

Dow Jones Global Index for Taiwan

P= P value
r= Pearson correlation coefficient
Table 19
Pearson Correlation Coefficients Between Some Asian
Tourist Arrivals to the U.S. and Stock Indices of the
Corresponding Regions (1-Month Lag)
DJGI_HK DJGI_JP DJGI_SK DJGI_TW
r

0.254 0.312

0.621

0.318

P

0.135 0.064

0.000

0.059
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For Hong Kong, none of the Pearson correlation
coefficient was positive at least at the 0.1 significance
level. For Japan, the Pearson correlation coefficients with
one-month, two-month, and five-month lag were positive at
the 0.1 significance level while those with three-month,
four-month, and six-month were positive at the 0.05
significance level. For South Korea, all of the Pearson
correlation coefficients were positive at the 0.001
significance level. For Taiwan, only the Pearson
correlation coefficient with one-month lag was positive at
the 0.1 significance level while the rest of the
coefficients were not at all.

Table 20
Pearson Correlation Coefficients Between Some Asian
Tourist Arrivals to the U.S. and Stock Indices of
the Corresponding Regions (2-Month Lag)
DJGI_HK DJGI_JP DJGI_SK DJGI_TW
r

0.240

0.327

0.619

0.269

P

0.159

0.052

0.000

0.112
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Table 21
Pearson Correlation Coefficients Between Some Asian
Tourist Arrivals to the U.S. and Stock Indices of
the Corresponding Regions (3-Month Lag)
DJGI_HK DJGI_JP DJGI_SK DJGI_TW
"r

0.221

0.429

0.615 0.184

P

0.195

0.009

0.000 0.283

Table 22
Pearson Correlation Coefficients Between Some Asian
Tourist Arrivals to the U.S. and Stock Indices of
the Corresponding Regions (4-Month Lag)
DJGI_HK DJGI_JP DJGI_SK DJGI_TW
r

0.253

0.426

0.615 0.198

P

0.136

0.010

0.000 0.246

Table 23
Pearson Correlation Coefficients Between Some Asian
Tourist Arrivals to the U.S. and Stock Indices of
the Corresponding Regions (5-Month Lag)
DJGI_HK DJGI_JP DJGI_SK DJGI_TW
"r

0.124

0.400

0.627 0.157

P

0.471

0.016

0.000 0.360
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Table 24
Pearson Correlation Coefficients Between Some Asian
Tourist Arrivals to the U.S. and Stock Indices of
the Corresponding Regions (6-Month Lag)
DJGI_HK DJGI_JP DJGI_SK DJGI_TW
r

0.020

0.444

0.618

0.039

P

0.907

0.007

0.000

0.823

Summary of Findings

Summary of Findings of Stock Prices
on Tourism Consumption
As shown in Table 1 through Table 18, for Las Vegas,
stock prices provided significantly extra explanation in
addition to the trend variable to changes in the selected
tourism consumption variables except for "room nights
stayed", given the comparisons of R-squares and t tests. T
values of the chosen stock variables were all negative at
least at the 0.05 significance level except for those from
the "trend + stock" models with "room nights stayed" as the
dependent variable with one-month to six month lag. After
performing the partial F tests, stock prices provided
statistically significant and extra explanation, given the
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trend variable already being in the model, to changes in
tourism consumption except for "room nights stayed".
For Orlando, stock prices also provided significantly
extra explanation in addition to the trend variable to
changes in the selected tourism consumption variables,
given the comparisons of R-squares and t tests. T values of
the chosen stock variables were all positive at least at
the 0.05 significance level. After performing the partial F
tests, stock prices provided statistically significant and
extra explanation, given the trend variable already being
in the model, to both changes in "rooms occupied" and
"domestic air passenger numbers".
For the U.S. as a whole, stock prices also provided
significantly extra explanation in addition to the trend
variable to changes in the selected tourism consumption
variable, given the comparisons of R-squares and t tests. T
values of the chosen stock variables were all positive at
least at the 0.05 significance level. The partial F tests
showed that stock prices provided statistically significant
and extra explanation, given the trend variable already
being in the model, to changes in air passenger miles
flown.
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Summary of Findings of Interest
Rates on Tourism Consumption
As shown in Table 1 through Table 18, for Las Vegas,
interest rates provided significantly extra explanation in
addition to the trend variable to changes in the selected
tourism consumption variables except for "visitor numbers"
with three-month to six-month lag, and "air passenger
numbers" with three-month, five-month and six-month lag,
given the comparisons of R-squares and t tests. T values of
the chosen interest rate variables were all positive at
least at the 0.05 significance level except for those
underlined. After performing the partial F tests, interest
rates provided statistically significant and extra
explanation, given the trend variable already being in the
model, to changes in tourism consumption except for
"visitor numbers" with two-month through six-month lag,
"gaming revenues" with four-month and five-month lag, "air
passenger numbers" with five-month and six-month lag and
"room nights stayed" with six-month lag.
For Orlando, interest rates also significantly
provided extra explanation in addition to the trend
variable to changes in the selected tourism consumption
variables, given the comparisons of R-squares and t test. T
values of the chosen interest rate variables were all
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positive at least at the 0.05 significance level. The
partial F tests showed that interest rates provided
statistically significant and extra explanation, given the
trend variable already being in the model, to changes in
tourism consumption.
For the U.S. as a whole, interest rates also provided
significantly extra explanation in addition to the trend
variable to changes in the selected tourism consumption
variables, given the comparisons of R-squares and t tests.
T values of the chosen interest rate variables were all
positive at lest at the 0.05 significance level. The
partial F test showed that interest rates also provided
statistically significant and extra explanation, given the
trend variable already being in the model, to changes in
air passenger miles flown.

Summary of Findings of Correlation between Asian
Tourist Arrivals to the U.S. and Stock Indices
As shown in Table 19 through Table 24, for Hong Kong,
none of the Pearson correlation coefficients between Hong
Kong tourist arrivals to the U.S. and stock index of Hong
Kong with one-month to six-month lag was significant at
least at the 0.1 level.
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For Japan, the Pearson correlation coefficients
between Japanese tourist arrivals to the U.S. and stock
index of Japan were significant with one-month and twomonth lagged data at the 0.1 level, with five-month lagged
data at the 0.05 level and with three-month, four-month,
and six-month lagged data at the 0.01 level.
For South Korea, all of the Pearson correlation
coefficients between Korean tourist arrivals to the U.S.
and stock index of Korea with one-month to six-month lag
were at least at the 0.001 significance level.
For Taiwan, only the Pearson correlation coefficient
between Taiwanese tourist arrivals to the U.S. and stock
index of Taiwan with one-month lag was significant at the
0.1 level while the rest of the coefficients were not.

Testing of Hypotheses

Testing of Hypothesis One
According to the above results and findings, the null
hypothesis one that stock prices do not have impacts on
tourism consumption could be rejected, because stock prices
provided extra explanation to changes in tourism
consumption in terms of "visitor numbers" (Las Vegas),
"gaming revenues"

(Clark County) , "air passenger numbers"
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(Las Vegas and Orlando), "rooms occupied" (Orlando), and
"air passenger miles flown" (the U.S.).

Testing of Hypothesis Two
According to the above results and findings, the null
hypothesis two that interest rates do not have impacts on
tourism consumption could be rejected, because interest
rates provided extra explanation to changes in tourism
consumption in terms of "visitor numbers"

(Las Vegas) ,

"room nights stayed" (Las Vegas), "gaming revenues" (Clark
County), "air passenger numbers" (Las Vegas and Orlando),
"rooms occupied" (Orlando), and "air passenger miles flown"
(the U.S.) .

Testing of Hypothesis Three
According to the above results and findings, the null
hypothesis three that there is no significant correlation
between Asian stock prices and international tourist
arrivals of those corresponding regions visiting the U.S.
could be rejected for Japan and South Korea, because there
existed such correlation in those two regions.
However, the null hypothesis three would be accepted
for Hong Kong and Taiwan, because there did not exist such
correlation in those two regions.
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CHAPTER 5

CONCLUSION AND RECOMMENDATION

Conclusion

Interpretation of Findings of Stock
Prices on Tourism Consumption
For Las Vegas, stock prices did have certain impacts
on tourism consumption, given the discussion in summary of
findings in chapter four, and the findings were similar to
some of prior research. Most of the signs of the stock
price variables were negative, which was opposite to most
of prior research. As described in chapter one and two,
prior studies showed that stock prices have positive
effects on consumer spending. However, this result was
consistent with Kinney's (1997) study that the relationship
between stock values and consumption on non-durable goods
and between stock values and consumer services were
consistently negative. The possible reason leading to this
conclusion can be explained as follows. Las Vegas is one of
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the famous gambling destination and stock market has been
viewed as some kind of gambling in early times (Rowntree,
1905). Even nowadays, stock market is still treated as the
biggest casino of all (O'Brien, 1999). Casino gambling and
stock market gambling have something in common that they
are both games of chance and uncertainty. Under the
constraint of limited budget, consumers tend to keep
gambling on stock markets instead of going to Las Vegas
when stock markets go up and tend to go to Las Vegas
instead of gambling on stock markets when stock markets go
down. As shown in Table 1 through Table 18, NASDAQ
composite index was the most selected variable in this
study. It also had the largest coefficient of variation
that was the most risky one among the five selected stock
indices, as shown in Table 25. Those who invested in the
NASDAQ stock market may be the most risk-taking people and
therefore they may have negative impacts on tourism
consumption in Las Vegas. The other reason might be the
problem of multicollinearity, although VIFs of those models
were under ten. Symbols in Table 25 can be explained as
follows :
DJ_COM= Dow Jones composite index
DJ_INT= Dow Jones industrial index
NASDAQ COM= DASDAQ composite index
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NYSE_COM= NYSE composite index
S&P500= S&P 500 index
Stdev= Standard deviation
Covar= Coefficient of variation
Table 25
Coefficient of Variation of the selected stock indices
NYSE_COM

DJ_COM

DJ_INT

NASDAQ_COM

S&P500

Stdev

115.915

578.489 1973.800

440.805

235.415

Mean

301.238 1522.439 4587.332

894.867

563.082

0. 493

0.418

0.385

Covar

0.380

0. 430

For Orlando and U.S. as a whole, stock markets did
have positive impacts on their tourism consumption, which
was opposite to the conclusion on Las Vegas, because
Orlando and the U.S. as a whole are not gambling
destinations in nature. The conclusion can be drawn that
when stock prices increase, tourism consumption in Orlando
and the U.S. as a whole will also increase to a certain
amount, and when stock prices decrease, tourism consumption
in Orlando and the U.S. as a whole will decrease
accordingly.
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Interpretation of Findings of Interest
Rates on Tourism Consumption
For Las Vegas, Orlando, and U.S. as a whole, interest
rates did have certain impacts on tourism consumption,
given the discussion in summary of findings in chapter
four, and the findings were similar to some of prior
research. However, the signs of the interest rate variables
were all positive in this study, which was opposite to the
findings from prior research. As mentioned in chapter one
and two, prior researchers found out that interest rates
have negative impacts on people's consumption.
The results of this study showed that people would
have more tourism consumption when interest rates were
higher and would have less tourism consumption when
interest rates were lower. There are some possible reasons
leading to this conclusion. First, travel and tourism
consumption has its distinguishable features attracting
consumers and has increasing importance over general
consumption. When interest rates are higher, people may not
sacrifice their tourism consumption but possibly other
general consumption. In fact, tourism may have become some
kind of commodity nowadays. Second, according to Lovell
(1975), higher interest rrates may actually stimulate
current consumption expenditures. When interest rates are
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higher, people can deposit less money for the same amount
of the desired interest income in the future. In other
words, disposable income may be higher when interest rates
are higher and hence stimulate current consumption
expenditures. This can explain shorter-lagged tourism
consumption. Similarly, when interest rates are higher,
people will expect more interest income in the future given
the same amount of deposit. Therefore, this might stimulate
future consumption expenditures and can explain longerlagged tourism consumption.

Interpretation of Findings of Correlation between Asian
Tourist Arrivals to the U.S. and Stock Indices
As shown in Table 19 to Table 24, the Pearson
correlation analysis showed that there only existed
significant correlation between Japanese and South Korea
tourist arrivals to the U.S. and the corresponding stock
indices. It suggested that stock prices did play an
important role in influencing tourism consumption of those
two regions one and half years before and after Asian
financial crisis. However, the volatility of stock markets
of Hong Kong and Taiwan was not correlated with changes in
their tourist arrivals to the U.S. during the observation
period. The possible reason why the Pearson correlation
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coefficients between Hong Kong and Taiwanese tourist
arrivals to the U.S. and the corresponding stock indices
were not significant may be that exchange rates of Hong
Kong and Taiwan did play a much more important role over
stock markets. During Asian financial crisis, exchange
rates of Hong Kong and Taiwan declined but not as many as
Japan and South Korea did.

Direction for Future Research
This study examined impacts of stock prices and
interest rates on tourism consumption in two specific
destinations. Las Vegas and Orlando, and the results showed
that those impacts were somewhat different from those on
general consumption. Future research, first, may focus on
other domestic tourism destinations, such as Los Angeles
and New York, to see if impacts of stock prices and
interest rates on these suggested destinations are
consistent with what was found in this study. That result
may further prove that tourism consumption has been in a
more distinguishable position than other general
consumption has.
Second, the relationship between stock markets and
gambling destinations, such as Las Vegas or Atlantic City,
can be further explored by studying investors' profile and
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visitors' profile to see if there does exists some kind of
connection between them and how strong the relationship is.
Third, this study examines impacts of stock prices and
interest rates on tourism consumption separately because
there existed the problem of multicollinearity. Future
research could combine them together and examine their
integrated impacts on tourism consumption, given the remedy
of multicollinearity.
Fourth, prime loan rate was included in this study and
chosen as the additional interest rate variable in some
regression analyses. Although prime loan rate was not
directly related to general consumers, it was highly
correlated with three-month T-bills (Pearson coefficient
was 0.968 with 0.001 significance level), six-month T-bills
(Pearson coefficient was 0.959 with 0.001 significance
level), and one-year T-bills (Pearson coefficient was 0.936
with 0.001 significance level). Future study can exclude
prime loan rate and use interest rates that are directly
related to general consumers.
Finally, correlation between the selected Asian
tourist arrivals to the U.S. and stock indices of the
corresponding regions can be further examined by adding
some economic variables, such as exchange rates, domestic
interest rates and GDP, and then by running a regression
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analysis for a longer time of observation period. By doing
so, factors that affect international tourism consumption
can be explored and compared to prior research. Further
more, stock prices and interest rates can be examined that
they have certain impacts not only on domestic tourism
consumption in the U.S. but also on international tourism
consumption.
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EXHIBITS
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Symbols in Exhibit 1 through Exhibit 6 can be
explained as follows:
Air Passengr= Air passenger numbers
Air Pass Mil= Air passenger miles
CDlm= One-month CDs
CD3m= Three-month CDs
CD5m= Six-month CDs
DJC= Dow Jones composite index
DJI= Dow Jones industrial index
Gaming Rev= gaming revenues
NAS= Nasdaq composite index
NYSE= NYSE composite index
P= P value
Prime= Prime rate
r= Pearson correlation coefficient
Rm Nights= Room nights stayed
Rms Occu= Rooms occupied
SP500= S&P 500 index
TBly= One-year T-bills
TB3m= Three-month T-bills
TB6m= Six-month T-bills
Visitors= Visitor numbers
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Exhibit 1

Variables and Interest Rates and Stock Indices (1-Month Lag)
Las Vegas
Visitors

DJC

DJI

r

0.796

0.815

0.842 0.796 0.786

P

0.000

0.000

0.000 0.000 0.000

Visitors

CDlm

CD3m

CD6m

r
P

NAS

NYSE

Prime

SP500

TB3m

-0.121 -0.041 -0.092 0.049 -0.093 -0.138
0.214

0.673

DJC

DJI

r

0.892

0.910

0.924 0.895 0.888

P

0.000

0.000

0.000 0.000 0.000

Rm Nights

CDlm

CD3m

CD6m

Rm Nights

r
P

0.342 0.613 0.336
NAS

NYSE

Prime

TBly
-0.114

0.153

0.238

TB6m

TBly

SP500

TB3m

-0.112 -0.060 -0.100 0.052 -0.122 ■
-0.145 -0.132
0.248

0.539

DJC

DJI

r

0.690

0.711

0.736 0.693 0.687

P

0.000

0.000

0.000 0.000 0.000

Gaming Rev

CDlm

CD3m

CD6m

Gaming Rev

TB6m

r

-0.023 0.033

P

0.814

0.736

0.304 0.593 0.210
NAS

NYSE

Prime

0.133

0.174

TB6m

TBly

SP500

TB3m

0.001 0.124 -0.002 ■-0.032 -0.013
0.992 0.202 0.988

0.739

0.895

(exhibit continues)
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Exhibit 1 (continued)
Air Passengr

DJC

DJI

r

0. 689

0.710

0.726 0.690 0.682

P

0.000

0.000

0.000 0 .000 0.000

Air Passengr

CDlm

CD3m

CD 6m

NAS

NYSE

Prime

SP500

TB3m

TB6m

TBly

r

-0.047 0.001 -0.031 0.086 -0.040 -0.068

-0.052

P

0.631

0.991

0.484

0.595

DJC

DJI

r

0.797

0.809

0.805 0.788 0.782

P

0.000

0.000

0.000 0.000 0.000

Rms Occu

CDlm

CD3m

CD6m

TB6m

TBly

r

0.008 -0.057 -0.003 0.130 -0.022 -0.028

P

0. 935

0.560

DJC

DJI

r

0.921

0.941

0.939 0.931 0.926

P

0.000

0.000

0.000 0.000 0.000

Air Passengr

CDlm

CD3m

CD6m

0.753 0.378 0.682

Orlando
Rms Occu

Air Passengr

r
P

NAS

NYSE

Prime

SP500

TB3m

0.979 0.181 0.824
NAS

NYSE

Prime

0.775

0.706

TB6m

TBly

SP500

TB3m

-0.120 -0.098 -0.119 0.023 -0.159 -0.168
0.216

0.314

-0.037

0.221 0.812 0.101

0.081

-0.161
0.096

(exhibit continues)
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Exhibit 1 (continued)
U.S.
Air Pass Mil

DJC

DJI

r

0. 887

0.911

0.905 0.893 0.890

P

0.000

0.000

0.000 0.000 0.000

Air Pass Mil

CDlm

CD3m

CD6m

r

0.000

0.040

0.013 0.146 -0.019 -0.008

0.005

P

1.000

0. 690

0.899 0.140 0.850

0. 958

NAS

NYSE

Prime

SP500

TB6m

TB3m

0.936
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Exhibit 2

Variables and Interest Rates and ,
Stock Indices (2-Month Lag)
Las Vegas
Visitors

DJC

DJI

r

0.802

0.810

0.841 0.792 0.783

P

0.000

0.000

0.000 0.000 0 .000

Visitors

CDlm

CD3m

CD 6m

r
P

NAS

NYSE

Prime

SP500

TB3m

0.406

DJC

DJI

r

0.895

0.906

0.923 0.892 0.886

P

0.000

0.000

0.000 0.000 0.000

Rm Nights

CDlm

CD3m

CD6m

r
P

0.179 0.949 0.204
NAS

NYSE

Prime

TB3m

0.180 0.853 0.137

DJC

DJI

r

0.711

0.696

0.725 0.680 0.674

P

0.000

0.000

0.000 0.000 0.000

Gaming Rev

CDlm

CD3m

CD6m

P

0.124

TB6m

TBly

-0.144 -0.095 -0.130 0.018 -0.144 -0.174 -0.158
0.330

r

0.070

SP500

0.136

Gaming Rev

TBly

-0.161 -0.081 -0.130 0.006 -0.123 -0.175 -0.149
0. 097

Rm Nights

TB6m

NAS

NYSE

Prime

0.071

0.102

TB6m

TBly

SP500

TB3m

-0.063 -0.017 -0.036 0.086 -0.032 -0.074 -0.049
0.516

0.864

0.715 0.374 0.744

0.449

0.615

(exhibit continues)
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Exhibit 2 (continued)
Air Passengr

DJC

DJI

r

0.682

0.707

0.724 0.686 0.679

P

0.000

0.000

0.000 0.000 0.000

Air Passengr

CDlm

CD3m

CD6m

r
P

NAS

NYSE

Prime

SP500

TB3m

TB6m

TBly

-0.088 -0.031 —0.064 0.056 —0.054 -0.100 -0.081
0.366

0.749

DJC

DJI

r

0.792

0.804

0.805 0.782 0.777

P

0.000

0.000

0.000 0.000 0.000

Rms Occu

CDlm

CD3m

CD6m

0.510 0.568 0.509

0.303

0.405

TB6m

TBly

Orlando
Rms Occu

r
P

NAS

NYSE

Prime

SP500

TB3m

-0.009 -0.Oil -0.021 0.119 -0.032 -0.040 -0.044
0.930

0.908

DJC

DJI

r

0.920

0.940

0.938 0 .929 0.924

P

0.000

0.000

0.000 0.000 0.000

Air Passengr

CDlm

CD3m

CD6m

Air Passengr

0.828 0.218 0.739
NAS

NYSE

Prime

0.681

0.650

TB6m

TBly

SP500

TB3m

r

-0.143 -0.118 -0.139 0.000 -0.169 -0.186 -0.176

P

0.141

0.226

0.152 0.998 0.081

0.054

0.069

(exhibit continues)
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Exhibit 2 (continued)
U.S.
Air Pass Mil

NYSE

DJC

DJI

r

0.883

0.910

0.903 0.891 0 .889

P

0.000

0.000

0.000 0.000 0.000

Air Pass Mil

CDlm

CD3m

CD6m

r

-0.031

P

0.758

NAS

Prime

SP500

TB3m

TB6m

TBly

0.006 -0.015 0.114 -0.044 -0.031 -0.015
0.951

0.877 0.249 0.654
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0.751

0 .883
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Exhibit 3

Variables and Interest Rates and Stock Indices (3-Month Lag)
Las Vegas
Visitors

DJC

DJI

NAS

NYSE

SP500

r

0.797

0.806

0.839

0.789

0.780

P

0 .000

0,000

0.000

0.000

0.000

Visitors

CDlm

CD3m

CD6m

Prime

TB3m

TB6m

TBly

r

-0.203 -0.126 -0.168 -0.039 -0.152 -0.205 -0.180

P

0 .035

0.192

0.082

0.691

0.116

DJC

DJI

NAS

NYSE

SP500

r

0.891

0.902

0.922

0.888

0.882

P

0.000

0.000

0.000

0.000

0 .000

Rm Nights

CDlm

CD3m

CD 6m

Prime

TB3m

Rm Nights

r

0.185

0.103

0.8 62

0.098

DJC

DJI

NAS

NYSE

SP500

r

0.707

0.702

0.734

0.688

0.681

P

0.000

0.000

0.000

0.000

0.000

Gaming Rev

CDlm

CD3m

CD6m

Prime

TB3m

Gaming Rev

r
P

0.062

TB6m

TBly

-0.178 -0.129 -0.158 -0.017 -0.160 -0.193 -0.177
0.065

P

0.033

0.045

0.066

TB6m

TBly

-0.102 —0.068 -0.077 0.045 -0.063 -0.105 -0.084
0.293

0.482

0.428

0.644

0.515

0.279

0.387

(exhibit continues)
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Exhibit 3 (continued)
Air Passengr

DJC

DJI

NAS

NYSE

SP500

r

0.679

0.702

0.724

0.683

0.67 6

P

0.000

0.000

0.000

0 .000

0.000

Air Passengr

CDlm

CD3m

CD6m

Prime

TB3m

TB6m

TBly

r

-0.114 -0.065 -0.091 0.022 -0.079 -0.122 -0.103

P

0.239

0.506

0.347

0.820

0.416

DJC

DJI

NAS

NYSE

SP500

r

0.793

0.805

0.813

0.785

0.782

P

0.000

0.000

0.000

0.000

0.000

Rms Occu

CDlm

CD3m

CD6m

Prime

TB3m

0.207

0.291

TB6m

TBly

Orlando
Rms Occu

r
P

-0.034 -0.041 -0.039 0.100 -0.045 -0.051 -0.052
0.729

0.677

0.687

0.301

0.647

DJC

DJI

NAS

NYSE

SP500

r

0.915

0.937

0.935

0.924

0.920

P

0.000

0.000

0.000

0.000

0.000

Air Passengr

CDlm

CD3m

CD6m

Prime

TB3m

Air Passengr

r
P

0.599

0.596

TB6m

TBly

-0.169 -0.137 -0.160 -0.026 -0.176 -0.196 -0.187
0.080

0.158

0.099

0.788

0.068

0.042

0.052

(exhibit continues)
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Exhibit 3 (continued)
U.S.
DJC

DJI

NAS

NYSE

SP500

r

0.885

0.908

0.909

0.890

0.889

P

0.000

0.000

0.000

0.000

0.000

Air Pass Mil

CDlm

CD3m

CD6m

Prime

TB3m

Air Pass Mil

r
P

TB6m

TBly

-0.062 -0.045 -0.043 0.061 -0.069 -0.057 -0.037
0.530

0.653

0. 663

0.415

0.486
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0.566

0.708
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Exhibit 4

Variables and Interest Rates and Stock Indices (4-Month Lag)
Las Vegas
DJC

DJI

NAS

NYSE

SP500

r

0.792

0.804

0.839

0.788

0.779

P

0.000

0.000

0.000

0.000

0.000

Visitors

CDlm

CD3m

CD 6m

Prime

TB3m

Visitors

TB6m

TBly

r

-0.245 -0.146 -0.209 -0.084 -0.187 -0.242 -0.216

P

0.011

0.133

0.030

0.389

0.053

DJC

DJI

NAS

NYSE

SP500

r

0.888

0.900

0.922

0.887

0.881

P

0.000

0.000

0.000

0.000

0.000

Rm Nights

CDlm

CD3m

CD6m

Prime

TB3m

Rm Nights

r

0.136

0.049

0.583

0.056

DJC

DJI

NAS

NYSE

SP500

r

0.687

0.701

0.739

0 .688

0.681

P

0.000

0.000

0.000

0.000

0.000

Gaming Rev

CDlm

CD3m

CD6m

Prime

TB3m

Gaming Rev

0.025

TB6m

TBly

-0.213 -0.144 -0.190 -0.053 -0.184 -0.221 -0.205
0.027

P

0.012

0.021

0.034

TB6m

TBly

r

-0.146 -0.047 -0.113 -0.005 -0.094 -0.138 -0.117

P

0.133

0.633

0.245

0.959

0.334

0.154

0.229

(exhibit continues)
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Exhibit 4 (continues)
Air Passengr

DJC

DJI

NAS

NYSE

SP500

r

0.681

0.699

0.723

0.680

0.674

P

0.000

0.000

0.000

0.000

0.000

Air Passengr

CDlm

CD3m

CD6m

Prime

TB3m

TB6m

TBly

r

-0.158 -0.090 -0.132 -0.022 -0.107 -0.152 -0.133

P

0 .103

0.353

0.174

0.819

0.271

DJC

DJI

NAS

NYSE

SP500

r

0.786

0.807

0.819

0.787

0.784

P

0.000

0.000

0.000

0.000

0.000

Rms Occu

CDlm

CD3m

CD6m

Prime

TB3m

0.115

0.170

TB6m

TBly

Orlando
Rms Occu

r
P

-0.052 -0.042 -0.054 0.084 -0.063 -0.065 -0.060
0.593

0.667

0.576

0.390

0.515

DJC

DJI

NAS

NYSE

SP500

r

0.915

0.937

0.938

0.923

0.919

P

0.000

0.000

0.000

0.000

0.000

Air Passengr

CDlm

CD3m

CD6m

Prime

TB3m

Air Passengr

r
P

0.507

0.535

TB6m

TBly

-0.197 -0.172 -0.185 -0.055 -0.192 -0.215 -0.206
0.041

0.075

0.055

0.572

0.047

0.026

0.032

(exhibit continues)
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Exhibit 4 (continued)
U.S.
DJC

DJI

NAS

NYSE

SP500

r

0.892

0.905

0.912

0.889

0.887

P

0.000

0.000

0.000

0.000

0 .000

Air Pass Mil

CDlm

CD3m

CD6m

Prime

TB3m

Air Pass Mil

TB6m

TBly

r

-0.095 -0.073 -0.077 0.045 -0.100 -0.088 -0.068

P

0.338

0.464

0.438

0.648

0. 315
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0.374

0.495
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Exhibit 5

Variables and Interest Rates and Stock Indices (5-Month Lag)
Las Vegas
Visitors

DJC

DJI

NAS

NYSE

SP500

r

0. 786

0.798

0.835

0.784

0.775

P

0.000

0.000

0.000

0.000

0.000

Visitors

CDlm

CD3m

CD6m

Prime

TB3m

r
P

TBly

-0.287 -0.193 -0.249 -0.130 -0.224 -0.281 -0.255
0.003

0.045

0.009

0.179

0.020

DJC

DJI

NAS

NYSE

SP500

r

0.882

0.896

0.922

0.885

0.878

P

0.000

0.000

0.000

0.000

0.000

Rm Nights

CDlm

CD3m

CD6m

Prime

TB3m

Rm Nights

TB6m

0.003

0.008

TB6m

TBly

r

-0.248 -0.184 -0.224 -0.091 -0.214 -0.253 -0.236

P

0.010

0.056

0.020

0.348

0.026

DJC

DJI

NAS

NYSE

SP500

r

0.692

0.693

0.731

0.681

0.674

P

0 .000

0.000

0 .000

0.000

0.000

Gaming Rev

CDlm

CD3m

CD6m

Prime

TB3m

Gaming Rev

0.008

0.014

TB6m

TBly

r

-0.185 -0.136 -0.150 -0.050 -0.132 -0.180 -0.156

P

0.056

0.159

0.121

0.604

0.172

0.062

0.107

(exhibit continues)
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Exhibit 5 (continued)
Air Passengr

DJC

DJI

NAS

NYSE

SP500

r

0. 676

0.697

0.724

0.679

0.672

P

0.000

0.000

0.000

0.000

0.000

Air Passengr

CDlm

CD3m

CD6m

Prime

TB3m

TB6m

TBly

r

-0.210 -0.128 -0.169 —0.066 -0.140 -0.189 -0.167

P

0.029

0.187

0.080

0.495

0.149

DJC

DJI

NAS

NYSE

SP500

r

0.782

0.797

0.813

0.778

0.774

P

0.000

0.000

0.000

0.000

0.000

Rms Occu

CDlm

CD3m

CD6m

Prime

TB3m

0.050

0.084

TB6m

TBly

Orlando
Rms Occu

r

—0.066 -0.034 -0.069 0.068 -0.081 -0.078 -0.070

P

0.496

0.729

0.478

0.482

0.406

DJC

DJI

NAS

NYSE

SP500

r

0.915

0.935

0.939

0.921

0.917

P

0.000

0.000

0.000

0.000

0.000

Air Passengr

CDlm

CD3m

CD6m

Prime

TB3m

Air Passengr

0.423

0.472

TB6m

TBly

r

-0.224 -0.193 -0.212 -0.084 -0.213 -0.238 -0.229

P

0.020

0.046

0.028

0.387

0.027

0.013

0.017

(exhibit continues)
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Exhibit 5 (continued)
U.S.
Air Pass Mil

DJC

DJI

NAS

NYSE

SP500

r

0.887

0.910

0.921

0.896

0.893

P

0.000

0.000

0.000

0.000

0.000

Air Pass Mil

CDlm

CD3m

CD6m

Prime

TB3m

TB6m

TBly

r

-0.128 -0.107 -0.110 0.008 -0.130 -0.120 -0.100

P

0.197

0.282

0.266

0. 939

0.187
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0.226

0.314
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Exhibit 6

Variables and Interest Rates and Stock. Indices (6-Month Lag)
Las Vegas
Visitors

DJC

DJI

NAS

NYSE

SP500

r

0.785

0.795

0.835

0.783

0.773

P

0.000

0.000

0.000

0.000

0.000

Visitors

CDlm

CD3m

CD6m

Prime

TB3m

TB6m

TBly

r

-0.326 -0.228 -0.289 -0.175 -0.260 -0.319 -0.292

P

0.001

0.018

0.002

0.071

0.006

DJC

DJI

NAS

NYSE

SP500

r

0.880

0.894

0. 922

0.884

0.877

P

0.000

0.000

0.000

0.000

0.000

Rm Nights

CDlm

CD3m

CD6m

Prime

TB3m

Rm Nights

r

0.027

0.007

0.190

0.011

DJC

DJI

NAS

NYSE

SP500

r

0.686

0.694

0.730

0.683

0.675

P

0.000

0.000

0.000

0.000

0.000

Gaming Rev

CDlm

CD3m

CD6m

Prime

TB3m

Gaming Rev

r
P

0.002

TB6m

TBly

-0.281 -0.212 -0.256 -0.127 -0.243 -0.284 -0.265
0.003

P

0.001

0.003

0.006

TB6m

TBly

-0.225 -0.092 -0.193 -0.094 -0.174 -0.224 -0.199
0.019

0.344

0.045

0.336

0.072

0.020

0.039

(exhibit continues)
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Exhibit 6 (continued)
Air Passengr

DJC

DJI

NAS

NYSE

SP500

r

0.730

0.692

0.726

0.677

0.670

P

0.000

0.000

0.000

0.000

0.000

Air Passengr

CDlm

CD3m

CD6m

Prime

TB3m

TB6m

TBly

r

-0.234 -0.161 -0.207 -0.101 -0.174 -0.226 -0.203

P

0.015

0.097

0.032

0.299

0.071

DJC

DJI

NAS

NYSE

SP500

r

0.775

0.795

0.810

0.775

0.772

P

0.000

0.000

0.000

0.000

0.000

Rms Occu

CDlm

CD3m

CD6m

Prime

TB3m

0.019

0.035

TB6m

TBly

Orlando
Rms Occu

r

-0.088 -0.075 -0.083 0.044

P

0.367

0.441

0.391

0.653

0.306

DJC

DJI

NAS

NYSE

SP500

r

0. 912

0.933

0.938

0.918

0.914

P

0.000

0.000

0.000

0.000

0.000

Air Passengr

CDlm

CD3m

CD6m

Prime

TB3m

Air Passengr

-0.099 -0.091 -0.080
0.348

0.408

TB6m

TBly

r

-0.251 -0.222 -0.238 -0.117 -0.235 -0.261 -0.251

P

0.009

0.021

0.013

0.227

0.015

0.006

0.009

(exhibit continues)
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Exhibit 6 (continued)
U.S.
DJC

DJI

NAS

NYSE

SP500

r

0.894

0.905

0.920

0.896

0.892

P

0.000

0.000

0.000

0.000

0.000

Air Pass Mil

CDlm

CD3m

CD6m

Prime

TB3m

Air Pass Mil

r
P

TB6m

TBly

-0.159 -0.139 -0.145 -0.027 -0.164 -0.153 -0.134
0.107

0.159

0.143

0.787

0.096
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0.121

0.174
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